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the magnetic lines of force are cut as well as being directly proportional to the velocity of the motor s drive shaft. The direction of the emf is determined by Fleming s generator rule. The AC generated by the armature coil is converted to DC by the tachometer s commutator, and its value is directly proportional to shaft rotation speed while its polarity depends on the direction of shaft rotation. There are two basic types of DC tachometer: shunt wound and permanent magnet (PM), but PM tachometers are more widely used in servosystems today. There are also moving-coil tachometers which, like motors, have no iron in their armatures. The armature windings are wound from fine copper wire and bonded with glass fibers and polyester resins into a rigid cup, which is bonded to its coaxial shaft. Because this armature contains no iron, it has lower inertia than conventional copper and iron armatures, and it exhibits low inductance. As a result, the moving-coil tachometer is more responsive to speed changes and provides a DC output with very low ripple amplitudes.
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		Table 15-2 lists the different expression operators built into PBASIC that can be used with assignment statements. Note that some of them operate with one parameter while others work with two. Only the minus sign ( ) can be used with either one parameter or two; when it is before (to the left of) the parameter, it returns the two s complement negative value of the parameter, and when it is between two parameters it subtracts the second from the first. Multiple operations can be built into an expression, but there is a facet of PBASIC that is different from other programming languages. Normally in a programming language, there is an order of operations that specifies how mathematical operations in an expression execute. In PBASIC, there is no order of operations. Everything executes from left to right unless there are parentheses to help explain the desired order of operations. For example, if you were to convert a temperature in Fahrenheit to Celsius, you would want to use the arithmetic expression:
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		This statement would evaluate 9 divided by 5 (1), and multiply it by DCelsius and then add 32 before saving the result in DFahrenheit. The division took place first because it is the left-
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		weight. The weight helps to keep this pulley on its rope. The end of the rope is anchored somewhere near the  xed pulley. When you pull down on the rope you have a two-to-one mechanical advantage. The mechanical advantage is the number of times the rope goes between pulleys, or the pulleys and the anchor point (not counting the rope you are pulling). In this case, we have two passes. Your pull on the rope must be divided between these two sections, doubling your force and halving the weight s travel distance per pull. You can build a weight for the LEGO pulley as shown in Fig. 3-18. The wheels on the little cart provide some heft. To get an even better feel for the action you can replace them with metal washers or some other heavy thing. Tie a length of string to the anchor bar (it may be easier to do this if you remove it  rst). Run it straight down and under the lower pulley. Run the string back up and over the top pulley. When you pull the string down, the weight will rise up. You can add another pass to the system, giving you a mechanical advantage of three (Fig. 3-19). To test this, you need to add another pulley to your machine.
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