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	38.  SLIDE 38 EXPLAIN TECH-TIP Spark Plug Wire Pliers Are a Good Investment, SEE FIG 17-17
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	39.  SLIDE 39 EXPLAIN FIGURE 17-17 Spark plug wire boot pliers are a handy addition to any tool box
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	40.  SLIDE 40 EXPLAIN TECH-TIP Route the Wires Right!, SEE FIG 17-18
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	41.  SLIDE 41 EXPLAIN FIGURE 17–18 Always take time to install spark plug wires back into original holding brackets (wiring combs). 
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	HANDS-ON TASK: remove spark plug wires to inspect for evidence of spark leakage. Make sure wires are reinstalled correctly, following proper routing & use of wire separators. Check for corrosion
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	42.  SLIDE 42 EXPLAIN FIGURE 17-19 When removing spark plugs, it is wise to arrange them so that they can be compared and any problem can be identified with a particular cylinder.
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	Installing spark plugs with the wrong reach into an engine may cause severe engine damage.
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	DISCUSSION: discuss importance of keeping spark plugs in correct order during removal. How can spark plugs help to diagnose engine operating condition?
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	DISCUSSION: DISCUSS steps for replacing spark plugs.  Why should the engine be cool before removing spark plugs?  
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	43.  SLIDE 43 EXPLAIN FIGURE 17-20 spark plug thread chaser is a low-cost tool that hopefully will not be used often, but is necessary in order to clean threads before installing new spark plugs
44.  SLIDE 44 EXPLAIN FIGURE 17–21 Since 1991, GM engines have been equipped with slightly (1/8 inch or 3 mm) longer spark plugs. This requires that a longer spark plug socket should be used to prevent possibility of cracking a spark plug during installation. Longer socket is shown next to a normal 5/8 inch spark plug socket
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	VIDEO: 2 MIN SPARK PLUGS & WIRES (Ch70) www.myautomotivelab.com  http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Spark%20Plug%20and%20wires&clip=pandc/chet/2012/automotive/Auto_Shop_Safety/Clip17SparkPlugs1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Shop_Safety/xml/Clip17SparkPlugs1.xml
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	HANDS-ON TASK: Have the students gap a

set of spark plugs using proper tools. 
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	DISCUSSION: Have the students talk about oil-fouled spark plugs and fuel- or carbon-fouled spark plugs. Will changing fouled spark plugs provide a long-term cure for drivability complaints? 
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	45.  SLIDE 45 EXPLAIN Figure 17-22 normally worn spark plug that uses a tapered platinum-tipped center electrode.
46.  SLIDE 46 EXPLAIN Figure 17-23 Spark plug removed from an engine after 500-mile race. Note clipped side (ground) electrode. Electrode design and narrow (0.025 in.) gap are used to ensure that a spark occurs during extremely high engine speed operation.
47.  SLIDE 47 EXPLAIN Figure 17-24 spark plug from engine that had a blown head gasket. White deposits could be from additives in coolant.
48.  SLIDE 48 EXPLAIN Figure 17-25 platinum tipped spark plug that is fuel soaked indicating a fault with fuel system or ignition system causing spark plug to not fire.
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	DISCUSSION: discuss why some spark plugs use multiple ground electrodes. How do multiple ground electrodes affect operation and service life? 
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	DISCUSSION: discuss the difference between BTDC & ATDC. How would changes in ignition timing affect engine operation? 
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	49.  SLIDE 49 EXPLAIN TECH-TIP Use Original Equipment Manufacturer’s Spark Plugs
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	50.  SLIDE 50 EXPLAIN FIGURE 17–26 water spray bottle is excellent diagnostic tool to help find an intermittent engine misfire caused by break in secondary ignition circuit 

	[image: image24.png]



	51.  SLIDE 51 EXPLAIN TECH-TIP Two-Finger Trick

	[image: image25.jpg]We Suppont

EEEEEEEEE



[image: image26.jpg]



	ON-VEHICLE NATEF TASK:  SPARK PLUG INSPECTION: Inspect and test SPARK PLUGS
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	ON-VEHICLE NATEF TASK Inspect, test, and/or replace ignition control module, powertrain/engine control module; reprogram as necessary
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	ON-VEHICLE NATEF TASK Inspect and test crankshaft and camshaft position sensor(s); perform necessary action 
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	52.  SLIDE 52  OBJECTIVE CH17 AEP_LO7
53.  SLIDE 53 EXPLAIN IGNITION TIMING AAA& Figure 17–27 Typical timing marks. The numbers of the degrees are on the stationary plate and the notch is on harmonic balancer..
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	54.  SLIDE 54 EXPLAIN TECH-TIP “Turn the Key” Test
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	55.  SLIDE 55 EXPLAIN FIGURE 17–28 
Cylinder 1 & timing mark location guide
56.  SLIDE 56 EXPLAIN FIGURE 17–29 (a) Typical SPOUT connector as used on many Ford engines equipped with distributor ignition (DI). (b) connector must be opened (disconnected) to check and/or adjust the ignition timing. On DIS/EDIS systems, the connector is called SPOUT/SAW (spark output/spark angle word)

	[image: image35.jpg]


[image: image36.jpg]



	DEMONSTRATION: Show how to use a timing light to check and/or adjust ignition timing. Demonstrate for students how to determine whether timing is adjustable
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	HANDS-ON TASK: retrieve timing specifications from VECI LABEL or service information.  follow procedure to check & adjust ignition timing
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	DISCUSSION: discuss how initial timing changes with engine wear. Can changes be made to compensate for wear? How? 
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	HANDS-ON TASK: Have students hook up a scan tool to see how ignition timing changes as engine speed & load changE
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	57.  SLIDE 57  OBJECTIVE CH17 AEP_LO8
58.  SLIDES 58-59 EXPLAIN Ignition Scope Testing
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	60.  SLIDE 60 EXPLAIN FIGURE 17-30 Typical engine analyzer hookup that includes a scope display. (1) Coil wire on top of distributor cap if integral type of coil; (2) number 1 spark plug connection; (3) negative side of ignition coil; (4) ground (negative) connection of battery.

	
	61.  SLIDE 61 EXPLAIN FIGURE 17-31 Clip-on adapters used with ignition system that uses integral ignition coil.
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	DEMONSTRATION: Show how to properly hook up ignition oscilloscope to check secondary ignition patterns. discuss how voltage/time divisions can be changed on many scopes. FIG 17-30 & 31
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	HANDS-ON TASK: Provide the students with ignition coil primary waveforms. identify key parts of waveform that can be analyzed to determine condition.
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	ANIMATION: SECONDARY IGNITION SCOPE PATTERN www.myautomotivelab.com http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter57_Fig_57_32/index.htm 
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	DISCUSSION: discuss how scope connection points differ between distributor, waste-spark, cOP systems. Are any special adapters needed? Are there any difficulties you may face when testing different types of systems? 
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	62.  SLIDE 62 EXPLAIN FIGURE 17-32    Typical secondary ignition oscilloscope pattern.
63.  SLIDE 63 EXPLAIN FIGURE 17-33 single cylinder is shown at the top and a 4-cylinder engine at the bottom
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	64.  SLIDE 64 EXPLAIN FIGURE 17-34 Drawing shows what is occurring electrically at each part of scope pattern
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	DISCUSSION: Have the students discuss the different parts of a typical secondary ignition pattern. What does each section represent?
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	65.  SLIDE 65 EXPLAIN FIGURE 17-35 Typical secondary ignition pattern. Note the lack of firing lines on the superimposed pattern.
66.  SLIDE 66 EXPLAIN FIGURE 17-36 Raster is the best scope position to view the spark lines of all the cylinders to check for differences. Most scopes display cylinder 1 at the bottom. The other cylinders are positioned by firing order above cylinder 1.
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	DISCUSSION: Have the students discuss how firing line analysis can be used to determine secondary ignition system component condition. What are common causes of abnormally high or low firing line voltage? FIGURES 17-32 TO 17-36
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	DEMONSTRATION: Show different ignition system patterns (parade, raster, superimposed) and how they can be used to diagnose secondary system condition
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	67.  SLIDE 67 EXPLAIN FIGURE 17–37 Display is the only position to view the firing lines of all cylinders. Cylinder 1 is displayed on the left (except for its firing line, which is shown on the right). The cylinders are displayed from left to right by firing order.
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	DISCUSSION: discuss how the display or parade pattern can be used to diagnose secondary ignition system abnormalities.  How does a lean mixture compare to rich mixture? FIGURES 17-36 & 17-37
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	ON-VEHICLE NATEF TASK POSITION SENSOR WAVEFORM TESTING Inspect and test crankshaft (CKP) & camshaft (CMP) position sensor (s); perform action 
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	VIDEO: 2 MIN CRANKSHAFT LEARN
www.myautomotivelab.com  http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=CrankShaft%20Learn%20Procedure&clip=pandc/chet/2012/automotive/OBD2_GM/VC1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/VC1.xml

	[image: image65.png]



	68.  SLIDES 68-69 EXPLAIN REAL-WORLD FIX: Technician’s Toughie
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	70.  SLIDE 70 EXPLAIN CHART 17–2

71.  SLIDE 71 EXPLAIN Figure 17-38 downward-sloping spark line usually indicates high secondary ignition system resistance or an excessively rich air-fuel mixture.
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	HANDS-ON TASK: Have the students hook

up a secondary ignition scope and use different patterns to determine secondary ignition system condition. 
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	DISCUSSION: Have the students talk about the importance of dwell & factors that affect it. How does dwell differ between distributor ignition, waste-spark, and coil-on-plug systems? 
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	72.  SLIDE 72 EXPLAIN Figure 17-39 upward-sloping spark line usually indicates a mechanical engine problem or a lean air-fuel mixture.
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	DISCUSSION: Have the students discuss how firing voltage affects spark duration. How is required voltage affected by a lean cylinder? 
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	73.  SLIDE 73 EXPLAIN Figure 17-40 relationship between height of firing line and length of spark line can be illustrated using a rope. Because energy cannot be destroyed, stored energy in an ignition coil must dissipate totally, regardless of engine operating conditions
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	HANDS-ON TASK: Have the students use oscilloscope to perform an acceleration check to determine secondary ignition system condition. 
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	ON-VEHICLE NATEF TASK Diagnose electronic ignition-related problems; determine necessary action
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	ON-VEHICLE NATEF TASK USING SCAN TOOL Diagnose electronic ignition-related problems; determine  necessary action
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	ON-VEHICLE NATEF TASK: IGNITION INSPECTION & TESTING: Inspect and test ignition primary and secondary circuit wiring; perform necessary action. 
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	74.  SLIDE 74 EXPLAIN Scope-Testing Waste-Spark System
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	75.  SLIDE 75 EXPLAIN Figure 17-41 dual trace scope pattern showing both the power and the waste spark from the same coil (cylinders 1 and 6). Note that the firing line is higher on the cylinder that is under compression (power); otherwise, both patterns are almost identical 

76. SLIDE 76 EXPLAIN Scope Testing a COP System
77. SLIDE 77 EXPLAIN Figure 17-42 secondary waveform of a Ford 4.6 liter V-8, showing three sparks occurring at idle speed.
78. SLIDE 78 EXPLAIN Ignition System Symptom Guide
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	DISCUSSION: Have the students talk about scope-testing a waste-spark system.  Why is the firing voltage measured across the waste cylinder lower than the voltage measured across power cylinder?


