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	46.  SLIDE 46 EXPLAIN FIGURE 34-34    This style of ring compressor uses a ratchet to contract the spring band and compress the rings into their grooves. EXPLAIN FIGURE 34-35    This pliers-like tool is used to close the metal band around the piston to compress the rings. An assortment of bands is available to service different size pistons.

47.  SLIDE 47 EXPLAIN FIGURE 34-36    When threaded onto the rod bolts, these guides not only help align the rod but also protect the threads and holds the bearing shell in place. The soft ends also will not damage the crankshaft journals.
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	48.  SLIDE 48 EXPLAIN FIGURE 34-37 Installing a piston using a ring compressor to hold the rings into the ring grooves of the piston and then using a hammer handle to drive the piston into the bore. Connecting rod bolt protectors have been installed to help prevent possible damage to the crankshaft during piston installation.
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	SEARCH INTERNET:  Have students search Internet to find upgraded head gaskets to fix pattern failures. Have students share their findings during the next class.
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	Water or solvent from the cleaning process can cause the same cracking as described in Tech Tip “Watch Out for Wet and Dry Holes.”  This can be a problem on LS1 Chevrolets.
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	DEMONSTRATION: Using a stiff wire or welding rod, show students how to determine “wet” and “dry” head bolt holes.
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	49.  SLIDE 49 EXPLAIN FIGURE 34–38 The connecting rod side clearance is measured with a feeler gauge
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	50.  SLIDE 50 EXPLAIN TECH TIP 
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	51.  SLIDE 51 EXPLAIN CYLINDER HEAD INSTALLATION

52.  SLIDE 52 EXPLAIN FIGURE 34-39 (a) Valve clearance allows the metal parts to expand and maintain proper operation, both when the engine is cold and at normal operating temperature. Adjustment is achieved by turning the adjusting screw. (b) Valve clearance allows the metal parts to expand and maintain proper operation, both when the engine is cold and at normal operating temperature. Adjustment is achieved by changing thickness of adjusting shim
53.  SLIDE 53 EXPLAIN FIGURE 34-40 Some overhead camshaft engines use valve lash adjusting shims to adjust the valve lash. A special tool is usually required to compress the valve spring so that a magnet can remove the shim.
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	54.  SLIDE 54 EXPLAIN TECH TIP 
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	55.  SLIDE 55 EXPLAIN TECH TIP 
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	DEMONSTRATION: Show students how to shim an OHC valve train to adjust valve lash (clearance)

	[image: image12.jpg]



	Using sealant or adhesives on a head gasket could cause gasket failure. Cylinder heads and blocks expand at different rates. The head gasket must allow this movement without being damaged.
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	HANDS-ON TASK Have students install & and torque cylinder head (s).
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	56.  SLIDE 56 EXPLAIN FIGURE 34-41 Typical cylinder head tightening sequence. FIGURE 34–42 Examples of cylinder head bolt torquing sequences 
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	57.  SLIDE 57 EXPLAIN TECH TIP 
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	58.  SLIDE 58 EXPLAIN FREQUENTLY ASKED QUESTION 
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	59.   SLIDE 59 EXPLAIN FREQUENTLY ASKED QUESTION FIGURE 34-43    Typical head gasket markings. The front means that the gasket should be at the accessory drive belt end of the block
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	60.  SLIDE 60 EXPLAIN TECH TIP 
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	Show ANIMATION: HEAD BOLT TIGHTENING SEQUENCE
www.myautomotivelab.com 

http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter34_Figure_34-41/index.htm 
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	61.  SLIDE 61 EXPLAIN Torque-to-Yield Head Bolts & EXPLAIN FIGURE 34-44    Due to variations in clamping force with turning force (torque) of head bolts, some engines are specifying the torque-to-yield procedure. The first step is to torque the bolts by an even amount called the initial torque. Final clamping load is achieved by turning the bolt a specified number of degrees. Bolt stretch provides the proper clamping force.

62.  SLIDE 62 EXPLAIN FIGURE 34-45    To ensure consistent clamp force (load), many manufacturers are recommending the torque-angle or torque-to-yield method of tightening head bolts. The torque-angle method specifies tightening fasteners to a low-torque setting and then giving an additional angle of rotation. Notice that the difference in clamping force is much smaller than it would be if just a torque wrench with dirty threads were used
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	DEMONSTRATION: Show difference between standard and torque-to-yield head bolts.
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	HANDS-ON TASK Have students install cylinder head that uses torque-to-yield head bolts
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	DISCUSSION: Have students discuss why torque-to-yield head bolts must be replaced every time they are removed.
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	63.  SLIDE 63 EXPLAIN FIGURE 34-46 Torque angle can be measured using a special adaptor.

64.  SLIDE 64 EXPLAIN FIGURE 34-47    An electronic torque wrench showing the number of degrees of rotation. These very accurate and expensive torque wrenches can be programmed to display torque or number of degrees of rotation
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	65.  SLIDE 65 EXPLAIN Valve Train Assembly 


	
	66.  SLIDE 66 EXPLAIN FIGURE 34-48 Both crankshafts have to be timed on this engine and timing belt also drives water pump.

67.  SLIDE 67 EXPLAIN FIGURE 34-49    Some timing chains have plated links that are used to correctly position the chain on the sprockets.
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	68.  SLIDE 68 EXPLAIN TECH TIP 
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	69.  SLIDE 69 EXPLAIN TECH TIP 
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	70.  SLIDE 70 EXPLAIN FIGURE 34-50 special tool may be needed to bleed air from the hydraulic lash adjusters (HLA) through the bleed hole. These lash adjusters are part of the valve end of the rocker arms in this example.

71.  SLIDE 71 EXPLAIN FIGURE 34-51    Timing chain and gears can be installed after the crankshaft and camshaft have been installed and the timing marks are aligned with cylinder 1 at top dead center (TDC).
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	DISCUSSION: Have students discuss advantages and disadvantages of different types of cam drive systems. (Examples: gear to gear, belt, chain.)
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	DEMONSTRATION: Show students how to time a camshaft and install a timing chain on a cam-in-block engine.
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	HANDS-ON TASK: Have students line up cam drive components on a bench mockup. The gears, sprockets, guides, and other components can be attached to a piece of plywood.
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	72.  SLIDE 72 EXPLAIN FIGURE 34-52    With the lifter resting on the base circle of the cam, zero lash is achieved by tightening the rocker arm lock nut until the pushrod no longer rotates freely.

73.  SLIDE 73 EXPLAIN FIGURE 34-53    Most adjustable valves use a nut to keep the adjustment from changing. Therefore, to adjust the valves, the nut has to be loosened and the screw rotated until the proper valve clearance is achieved. Then screw should be held while tightening lock nut to keep adjustment from changing. Double-check valve clearance after tightening the nut.
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	When adjusting hydraulic lifters, as outlined on page 406, be sure to do Step 3 right after Step 2 is performed. If students take a break after Step 2, pushrod will spin due to lifter bleed-down. If they repeat Step 2, the adjustment will be too tight.
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	A cylinder leak-down test can be used to find a valve that has not been adjusted correctly (i.e., too tight).
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	Show ANIMATION: PISTON STOP & DEGREE WHEEL for BLUEPRINTING

www.myautomotivelab.com 

http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter33_Fig_33_11/index.htm 
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	Show VIDEO: INSTALLING INTAKE MANIFOLD 1 MINUTE

www.myautomotivelab.com 

http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Manifold%20installation&clip=pandc/chet/2012/automotive/Installing_EFI_System/T12CD6.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Installing_EFI_System/xml/T12CD6.xml
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	74.  SLIDE 74 EXPLAIN Final Assembly

75.  SLIDE 75 EXPLAIN FIGURE 34-54 This intake manifold gasket includes end seals and a full shield cover for the valley to keep hot engine oil from heating the intake manifold. EXPLAIN FIGURE 34-55 exhaust manifold gasket is used on some engines. It seals the exhaust manifold to the cylinder head.

76.  SLIDE 76 EXPLAIN FIGURE 34–56 A 1/8 to 3/16 in. (3 to 5 mm) bead of RTV silicon on a parting surface with silicon going around the bolt hole.  FIGURE 34-57    A beam-type torque wrench being used to tighten the oil pump pickup assembly to factory specification.

	[image: image39.png]



	77.  SLIDE 77 EXPLAIN TECH TIP 
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	78.  SLIDE 78 EXPLAIN TECH TIP FIGURE 34-58    Using clay to determine the oil pan to oil pickup clearance, which should be about 1/4 in.
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	DISCUSSION: Have students discuss what happens if manifold bolts are too long. (Answer: gasket will not be compressed. This will cause the gasket to fail.)
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	Exhaust manifold gaskets can be installed more easily by loosely installing end bolts in the manifold. Next, cut end bolts holes open in gasket. Now gasket can be slid into place between head & exhaust manifold.

	[image: image45.jpg]



	Installing a vibration damper with a hammer can damage vibration damper. This damage could cause catastrophic failure of damper.
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	Show VIDEO: TRANSFERING PARTS
1.5 MINUTES www.myautomotivelab.com 

http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Transferring%20Parts&clip=pandc/chet/2012/automotive/Installing_EFI_System/T12CD5.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Installing_EFI_System/xml/T12CD5.xml 
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	79.  SLIDE 79 EXPLAIN FIGURE 34-59    Using a hammer to straighten the gasket rail surface of the oil pan before installing a new gasket. When the retaining bolts are tightened, some distortion of sheet metal covers occurs. If the area around the bolt holes is not straightened, leaks can occur with the new gasket.
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	80.  SLIDE 80 EXPLAIN REAL WORLD FIX 
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	81.  SLIDE 81 EXPLAIN Final Assembly EXPLAIN Figure 37-60 Oil should be seen flowing to each rocker arm as shown.
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	82.  SLIDE 82 EXPLAIN REAL WORLD FIX 
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	83.  SLIDE 83 EXPLAIN TECH TIP 
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	HANDS-ON TASK: Have students install water pump.
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	84.  SLIDE 84 EXPLAIN FIGURE 34-61 Heat tabs can be purchased from engine supply companies
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	When using a chassis dynamometer, drive tires should have the same circumference and inflation. This will help prevent the vehicle from wandering on rollers.
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	85.  SLIDE 85 EXPLAIN Dynamometer Testing

86.  SLIDE 86 EXPLAIN FIGURE 34-62 dynamometer measures engine torque by applying a resistive force to the engine and measuring the force applied. Water is being used as the resistive load on this dynamometer.

87.  SLIDE 87 EXPLAIN FIGURE 34-63 chassis dynamometer is used to measure torque at the drive wheels. There is a power loss through the drive train so the measured values are about 20% less than when measuring engine output at the flywheel using an engine dynamometer.
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	SAFETY When tying a vehicle down on a chassis dynamometer, remember that straps stretch. This stretch could cause strap hooks to damage gas tanks, brake lines, & other parts.
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	A quick way to tell whether atmospheric conditions are better or worse than standard conditions is to look at the correction factor (displayed on dynamometer computer monitor). If correction value is > 1, atmospheric conditions are worse than standard.
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	SAFETY Never turn your back to a vehicle/engine on dynamometer. Engines and drivelines can explode when subjected to dynamometer loads.
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	88.  SLIDE 88 EXPLAIN FIGURE 34-64 magnetic pickup being used to monitor engine speed when the vehicle is being tested on a chassis dynamometer.

	[image: image62.png]



	89.  SLIDE 89 EXPLAIN TECH TIP 
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	90.  SLIDE 90 EXPLAIN TECH TIP FIGURE 34-65    Because horsepower is calculated from measured torque, the horsepower and torque curves should always cross at exactly 5,252 RPM
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	91.  SLIDE 91 EXPLAIN TECH TIP 
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	DEMONSTRATION: Show the standard formula for calculating horsepower: 
HP = RPM x Torque/5,252
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	DISCUSSION: Have students discuss why horsepower and torque are equal at 5,252 RPM. (Answer: Have students enter 5,252 as RPM and they will see that RPM and constant 5,252 cancel out. This leaves HP _ Torque)
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	Show VIDEO: PLASTIGAGE™ 

1.5 MINUTES www.myautomotivelab.com 

http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=PlastiGauge&clip=pandc/chet/2012/automotive/Auto_Parts_Specialist/Exp2.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Parts_Specialist/xml/Exp2.xml
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	SEARCH INTERNET: Have students search the Internet for retrofit lip seal replacement for an engine originally equipped with a rope seal. Have them share their findings with the class.
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	Talk through SUMMARY and questions
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	HOMEWORK: complete Ch34 crossword puzzle: http://www.jameshalderman.com/links/book_engine_theory_serv_7/cw/crossword_ch_34.pdf    
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