

Manual Drive Train and Axles 1st Edition


Chapter 6 Manual Transmissions Parts and Operation


Opening Your Class

	KEY ELEMENT
	EXAMPLES

	Introduce Content
	This course or class covers operation and service of Manual Drive Trains and Axles. It correlates material to task lists specified by ASE and NATEF.     

	Motivate Learners
	Explain how the knowledge of how something works translates into the ability to use that knowledge to figure why the engine does not work correctly and how this saves diagnosis time, which translates into more money.

	State the learning objectives for the chapter or course you are about to cover and explain this is what they should be able to do as a result of attending this session or class.
	Explain the chapter learning objectives to the students.  
1.  Prepare for ASE Manual Drive Train and Axles (A3) certification test content area "B" (Transmission Diagnosis and Repair).
2. Explain the construction of a manual transmission.
3. Discuss synchronizer operation.
4. Explain five-speed transmission torque flow.
5. Discuss shifter operation.
6. Explain the construction of manual transmission gears.
7. Discuss the purpose of transmission case and bearings.

	Establish the Mood or Climate
	Provide a WELCOME, Avoid put downs and bad jokes. 

	Complete Essentials
	Restrooms, breaks, registration, tests, etc.

	Clarify and Establish Knowledge Base
	Do a round robin of the class by going around the room and having each student give their backgrounds, years of experience, family, hobbies, career goals, or anything they want to share.








	ICONS
	Ch06 Man Transmissions Parts & Operation

	
	1. SLIDE 1 MANUAL TRANSMISSIONS PARTS & OPERATION
2. SLIDES 2-3 EXPLAIN OBJECTIVES

	
	Check for ADDITIONAL VIDEOS & ANIMATIONS @ http://www.jameshalderman.com/ 
WEB SITE IS CONSTANTLY UPDATED

	 
	Use Animation EPA Hazardous Material Identification www.myautomotivelab.com http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter02_Fig_02_11/index.htm

	
	4.  SLIDE 4 EXPLAIN Construction of a Manual Transmission
5.  SLIDE 5 EXPLAIN FIGURE 6–1 five-speed transmission gear train

	
	DEMONSTRATION: Show spur gear & where they would find spur gears in non-automotive applications. (EG: boat winches, gear reduction units on machinery, & analog clocks and watches) 

	
	DISCUSSION: discuss the difference between spur and helical gears and other places in vehicle where you may find each.

	
	DEMONSTRATION: Show the students how using different size combinations of gears changes rotation speed.

	
	DISCUSSION: discuss how gear ratios help when pedaling a multi-speed bike

	 
	Input Shaft Operation
www.myautomotivelab.com http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Input%20Shaft%20Operation&clip=pandc/chet/2012/automotive/Auto_Parts_Specialist/Exp19.mov&caption=chet/chet_mylabs/akamai/2012/automotive/Auto_Parts_Specialist/xml/Exp19.xml 

	
	DEMONSTRATION: Show manual transmissions. Show difference in construction of each.  Show internal workings of manual Transmissions. Show locations of major parts. 

	
	DISCUSSION: discuss why design of manual transmissions varies. Ask them to explain advantage & disadvantage of each design.

	
	6.  SLIDE 6 EXPLAIN Synchronizer Operation
7.  SLIDE 7 EXPLAIN FIGURE 6–7   Typical synchronizer assembly.
8.  SLIDE 8 EXPLAIN FIGURE 6–10   The shape of the splines helps prevent the transmission transaxle from jumping out of gear during acceleration and deceleration.
9.  SLIDE 9 EXPLAIN FIGURE 6–11   Exploded view of a triple cone synchronizer. 

	
	Worn detents can cause trans lock-up when 2 gears synchronize at same time

	
	DEMONSTRATION: Show synchronizer assembly. Show major components of synchronizer & how they fit together. Show the placement of synchronizer in a manual transmission.  Show how synchronizer moves between centered positions to speed gear. 

	 
	Synchronizer Operation
www.myautomotivelab.com http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A8_Animation/Chapter95_Fig_95_20/index.htm 

	
	DISCUSSION: discuss the effect of worn synchronizer rings in the assembly.

	
	10.  SLIDES 10-14 EXPLAIN Five-speed Transmission Torque Flow
15.  SLIDE 15 EXPLAIN FIGURE 6–12   In neutral, the input shaft and the countershaft are rotating if the clutch is engaged (clutch pedal up), but no torque is being transmitted through the transmission.
16.  SLIDE 16 EXPLAIN FIGURE 6–13   In first gear, the 1–2 synchronizer sleeve is moved rear-ward, locking the first speed gear to the output shaft. 
17.  SLIDE 17 EXPLAIN FIGURE 6–18   Torque flows through the transmission in reverse gear.

	 
	6 Speed Transmission Power Flow

	
	DEMONSTRATION: Show how power flows through a transmission.  Show how neutral is achieved with centering of all synchronizers. 

	
	DEMONSTRATION: Show how reverse is achieved with the centering of all synchronizers.

	
	DISCUSSION: discuss what the effect would be on shift quality as the gears and synchronizers begin to wear.

	
	18.  SLIDE 18 EXPLAIN Shifter Operation
19.  SLIDE 19 EXPLAIN FIGURE 6–20 When  gearshift lever is moved, internal linkage (shift rails) moves the shift fork and synchronizer sleeve to shift gear speeds

	
	DEMONSTRATION: Show floor shift rod-and-fork shifting mechanism. Show them how moving the shift lever moves the forks and how detents prevent two gears from being shifted at one time.

	
	HANDS-ON TASK: Have students move the shift lever and watch action of the forks. Have them observe use of detents to prevent 2 forks from moving at one time. 

	
	20.  SLIDES 20-21 EXPLAIN Construction of Manual Transmission Gears

	
	DEMONSTRATION: Show countershaft. Show how gears on shaft are fixed and decrease in size from one end to other. Demonstrate that gears on countershaft are fixed to shaft and all turn together whenever power comes into the input shaft. Show the main shaft. Show them that only the input gear is fixed to shaft. Show the students how the gears on the main shaft decrease in size in the opposite direction from the countershaft. 

	
	DISCUSSION: discuss terms “gear reduction” & “overdrive.” In each combination, something is gained and something is lost (EG, gear reduction, # of rotations is lost but torque is increased)  

	
	22.  SLIDE 22 EXPLAIN FIGURE 6–25   Two gears, (3) and (4), are press fit onto the cluster gear in a TR-3550 transmission.
23.  SLIDES 23-24 EXPLAIN Transmission Case and Bearings
25.  SLIDE 25 EXPLAIN FIGURE 6–26 Borg-Warner T5 5-speed transmission shown with shifter cover removed.

	
	NATEF TASK Describe operational characteristics of electronically controlled manual transmission/transaxle

	
	26.  SLIDES 26-27 EXPLAIN Summary
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