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Patterns of on and o  can represent numbers. Likewise, numbers can represent other things. For example, the letter A can be represented by the number 0, B by 1, C by 2, and so on. In fact, A is normally represented by the number 65 and B by 66. Lower-case a is 97. This particular letter coding is part of the American Standard Code for Information Interchange, or ASCII, code. In ASCII, my name   Edwin   is the sequence of numbers 69, 100, 119, 105, 110. It s not much of a reach, then, to imagine that we can use numbers to represent commands to the computer. 0 could be, for example, halt. 1 might be load a value, and 2 store a value. It would be the subject of a whole book, if not more, to trace the progression from switches and lights to full computers. However, any digital computer you have ever used operates using a small handful of very simple operations, performed by electronic circuits, on values of one and zero. The holes punched into tape or cards were read by little switches. These switches created voltages inside the early computers, and these voltages were stored in circuits. Sometimes the circuits would cause the voltages to be converted into magnetic patterns on magnetic disks or tapes, other times they might trigger machinery to punch holes in some tape. The patterns of voltages, the patterns of on and o ,  ow through the computer s circuits to create di erent patterns of on and o . This all happens very quickly, since electrons act very quickly, and can seem like magic. But inside the computer there are only many tiny electronic switches, switching on and o .
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		Once you have determined the  best  solution to the problem and implemented it, you should record it in a notebook for future use as chances are if you don t experience it again,
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		The disadvantages of a single Hooke s joint is that the velocity of the driven shaft varies. Its maximum velocity can be found by multiplying driving-shaft speed by the secant of the shaft angle; for minimum speed, multiply by the cosine. An example of speed variation: a driving shaft rotates at 100 rpm; the angle between the shafts is 20 . The minimum output is 100   0.9397, which equals 93.9 rpm; the maximum output is 1.0642   100, or 106.4 rpm. Thus, the difference is 12.43 rpm. When output speed is high, output torque is low, and vice versa. This is an objectionable feature in some mechanisms. However, two universal joints connected by an intermediate shaft solve this speed-torque objection. This single constant-velocity coupling is based on the principle (Figure 3-25) that the contact point of the two members must always lie on the homokinetic plane. Their rotation speed will then always be equal because the radius to the contact point of each member will always be equal. Such simple couplings are ideal for toys, instruments, and other light-duty mechanisms. For heavy duty, such as the front-wheel drives of
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		you will experience something like it. Keeping notes listing what you did along with what you saw and expected to see will make the effort in documenting the expected state along with characterizing the actual state much easier. Along with helping you with future problems, the notes will help you if the problem happens again (and there is a good chance that it will). In this case, you have a record of what has been tried and you can try something else. Ideally the fix should be fairly simple; by using this process you will discover that problems you thought would require you to rebuild the robot can be resolved very easily. You will also find that after a while it takes you less time to work through the full failure analysis process than to perform a simple debug repair action. The added bonus is that your repairs will be a lot more reliable and less likely to break under extreme stress in the future.
To learn more about . . . Interfacing issues Mechanical structures Electrical theory Programming operations Read  38,  Integrating the Blocks   3,  Structural Materials   5,  Electrical Theory   13,  Programming Fundamentals
Leaping ahead several decades of research and development, you will  nd that numbers can represent complex instructions to a robot, for example. Looking at Fig. 7-13 you can see four   blocks   connected together. This is one way to represent a program that is easier on the eyes than a stream of numbers, binary, hex, or otherwise. Underneath it all, however, it is still a set of binary patterns. The top block represents the starting point, which for this simple example is labeled   Untitled.   The next block represents a command to the robot to
obotics is an exciting and fun hobby and one that can attract a lot of interest by getting together with other hobbyists or club members and staging a public event where many people can watch and interact with the robots. The event could consist of different robots battling it out in various competitions, a chance for your club to demonstrate what its members  robots can do, or a workshop to give people a chance to experiment with robots on their own. Organizing an event can be a lot of fun and will bring some favorable publicity to you and your robotics club. Here are a few things to consider when putting together a show.
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