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	DISCUSSION: Discuss programming procedure for auto up/down power windows. Why would it be helpful to be able to program windows without using scan tool? Point out that many of the systems in newer vehicles are accessible only with a dedicated OEM scan tool or laptop computer.
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	When servicing power windows, keep your fingers & hands away from linkage while it is in operation or when removing components.  Linkage has sharp edges & can cause serious injury
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	45.  SLIDE 45 EXPLAIN Figure 19-16    A power seat uses electric motors under the seat, which drive cables that extend to operate screw jacks (up and down) or gears to move the seat forward and back.

	
	46.  SLIDE 46 EXPLAIN Figure 19-17    A typical power seat circuit diagram. Notice that each motor has a built-in electronic (solid-state) PTC circuit protector. The seat control switch can change the direction in which the motor(s) runs by reversing the direction in which the current flows through the motor. 

	[image: image6.jpg]



	DEMONSTRATION: POWER SEATS:Trace circuit so students understand how POWER SEATS OPERATE
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	DEMONSTRATION: Remove power driver seat from a lab vehicle. Flip seat over & point out parts of power seat assembly
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	HANDS-ON TASK: Have students remove a power seat from lab vehicle.  Remind them that they always need to use on-line service information to find proper procedure.

	[image: image9.jpg]


[image: image10.jpg]



	DISCUSSION: Discuss power seat motors. What is the advantage to having a separate motor for each function instead of having one-housing with multiple armatures?
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	DISCUSSION: Discuss power seat circuits. Why is a circuit breaker used instead of fuse for power seat circuit protection?
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	47.  SLIDE 47 EXPLAIN Figure 19-18    A typical memory seat module showing the three-wire potentiometer used to determine seat position 
48.  SLIDE 48 EXPLAIN Power Seats
49.  SLIDE 49 EXPLAIN NOTE
50.  SLIDE 50 EXPLAIN Power Seats
51.  SLIDE 51 EXPLAIN Electrically Heated Seats; Heated and Cooled Seats 
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	OPTIONAL HANDS-ON TASK: Have students program a memory seat position to suit their size. Have them talk about memory seats.  How might this function be helpful where several people share a car?
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	52.  SLIDE 52 EXPLAIN Figure 19-19 heating element of a heated seat is a replaceable part, but service requires that the upholstery be removed. The yellow part is the seat foam material and the entire white cover is the replaceable heating element. This is then covered by the seat material. 
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	DISCUSSION: Discuss electrically heated seats. How are seats heated? How is temperature regulated?
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	53.  SLIDE 53 EXPLAIN Figure 19-20 Peltier effect device is capable of heating or cooling, depending on the polarity of the applied current.  
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	54.  SLIDE 54 EXPLAIN TECH TIP
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	DISCUSSION: Discuss heated & cooled seats. What is thermoelectric device (TED)? How are most seats equipped?
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	55.  SLIDE 55 EXPLAIN Heated Steering Wheel
56.  SLIDE 56 EXPLAIN Figure 19-21    The heated steering wheel is controlled by a switch on the steering wheel in this vehicle
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	DISCUSSION: Discuss components of a heated & cooled steering wheel. How does heater and cooling operate?
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	56.  SLIDE 56 EXPLAIN FIGURE 19-21  The heated steering wheel is controlled by a switch on the steering wheel in this vehicle
57.  SLIDE 57 EXPLAIN NOTE
58.  SLIDE 58 EXPLAIN Adjustable Pedals 
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	59.  SLIDE 59 EXPLAIN Figure 19-22    A typical adjustable pedal assembly. Both the accelerator and the brake pedal can be moved forward and rearward by using the adjustable pedal position switch 
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	60.  SLIDE 60 EXPLAIN TECH TIP
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	61.  SLIDE 61 EXPLAIN REAL WORLD FIX
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	62.  SLIDE 62 EXPLAIN FIGURE 19–23 Electrically folded mirror in the folded position & 

63.  SLIDE 63 EXPLAIN FIGURE 19–24 The electric mirror control is located on the driver’s side door panel on this Cadillac Escalade.
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	64.  SLIDE 64 EXPLAIN Figure 19-25    A typical electric power door lock circuit diagram. Note that the control circuit is protected by a fuse, whereas the power circuit is protected by a circuit breaker. As with the operation of power windows, power door locks typically use reversible permanent magnet (PM) non-grounded electric motors. These motors are geared mechanically to the lock-unlock mechanism. 
65.  SLIDE 65 EXPLAIN Keyless Entry
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	Power Door Locks
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	66.  SLIDE 66 EXPLAIN Figure 19-26    A key fob remote with the cover removed showing the replaceable battery.
67.  SLIDE 67 EXPLAIN Figure 19-27    A typical vehicle showing the location of the various components of the remote keyless entry system. 
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	DEMONSTRATION: DEMO RKE operation 

	[image: image34.jpg]



	DEMONSTRATION: Obtain several remote keyless entry fobs or transmitters to show to your students.  Separate the cases of the fobs to let students see the internal components, especially keypad touch areas on circuit board. Discuss range of remote keyless entry key fobs.  What is meant by “line of sight”? 
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	DISCUSSION: DISCUSS ROLLING CODE TRANSMITTERS. What other component uses rolling code technology?
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	DISCUSSION: Discuss REMOTE KEYLESS ENTRY (RKE) Systems & their components involved in these systems. How do electronic key fobs or transmitters work?
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	HANDS-ON TASK: Divide students into groups. Have them work together to create a spreadsheet that shows procedures for programming remote keyless entry transmitters. 
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	68.  SLIDES 68-74 EXPLAIN CHART 19.1  Remote keyless programming steps for popular vehicles. Procedures may also apply to similar vehicles by the same manufacturer. Always refer to service information for specific vehicles
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	75   SLIDE 75 EXPLAIN Antitheft Systems

76.  SLIDE 76 EXPLAIN Figure 19-28    A shock sensor used in alarm and antitheft systems. If the vehicle is moved, the magnet will move relative to the coil, inducing a small voltage that will trigger the alarm.
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	DEMONSTRATION: USE LAB VEHICLE to Show components of Antitheft System.  Activate system to show how lamps flash & horn or siren sounds.
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	DISCUSSION: Have students talk about antitheft systems. What are components of antitheft system?
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	Antitheft System
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	Most antitheft keys now have a transponder chip embedded in plastic head of key
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	77.  SLIDE 77 EXPLAIN Figure 19-29 Door switches, which complete the ground circuit with the door open, are a common source of high resistance.
78.  SLIDE 78 EXPLAIN Figure 19-30 special tool is needed to diagnose a GM VATS security system and special keys that contain a resistor pellet.
79.  SLIDES 79-82 EXPLAIN CHART 19-2  Immobilizer or vehicle theft deterrent key learn procedures for some popular vehicles.
83.  SLIDES 83-84 EXPLAIN Electrical Accessory Symptom Guide

85.  SLIDE 85 EXPLAIN Figure 19-31 Passlock series of General Motors security systems uses a conventional key. The magnet is located in the ignition lock cylinder and triggers the Hall-effect sensors. 
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	DEMONSTRATION: If available, show YOUR students an example of GM Passkey with exposed resistor. Demonstrate how to measure resistance of resistor
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	DISCUSSION: Discuss GM Passlock antitheft system shown BELOW. How does this lock cylinder send a signal to instrument cluster OR BCM?
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	DISCUSSION: Have students talk about the use of special keys for antitheft systems. What happens if an unprogrammed key is used?
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	DISCUSSION: Discuss diagnostic steps used for troubleshooting antitheft system. Why is it important to have accurate service data before troubleshooting any electronic system?
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	ON-VEHICLE NATEF TASK: Diagnose problems with the anti-theft system
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	86.  SLIDE 86 EXPLAIN Figure 19-32    Corrosion or faults at the junction between the wiring and the rear window electrical grid are the source of many rear window defogger problems. 
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	ON-VEHICLE NATEF TASK: Diagnose motor-driven accessory circuits; determine necessary action. 
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	87.  SLIDES 87-98 EXPLAIN OPTIONAL DOOR PANEL REMOVAL
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	DEMONSTRATION: Show students how to remove a door panel.  Explain hidden fasteners.
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	ON-VEHICLE NATEF TASK: Remove & reinstall door panel


