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	Introduction/Context
	This lesson will instruct the student on how to describe the operational characteristics of a continuously variable transmission (CVT).  Knowledge of these techniques and the skills required to correct problems associated with this task are necessary for a student to acquire if they wish to compete for high paying, high skilled jobs in an Automotive Repair Facility. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an automobile accident or create customer satisfaction issues.
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	Task

	
	Describe the operational characteristics of a continuously variable transmission (CVT).



	No.
	Objective

	1
	Given the proper tools and instruction, the student will be able to describe the operational characteristics of a continuously variable transmission (CVT), and pass a written test covering the task with 100% accuracy.



Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
Common Core Technical Standards:
TD-SYS-2
New Common Core Standards:
RST 11-12.2
RST 11-12 3
New Generation Science Standards:
HS-PS2-1.
HS-PS3-3.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts


Textbooks and Workbooks
	Author
	Title/ISBN No.
	Edition
	Publisher
	Pages

	Johanson/Duffy
	Automatic Transmissions and Transaxles
	2005
	Goodheart/Wilcox
	230-232



Equipment
	Quantity
	Item
	Source
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Content/Presentation/Demonstration Outline
	Explain to students that the continuously variable transmission is an automatic transaxle using a belt and two variable-diameter pulleys to transfer engine power to the drive wheels. Let them know that the variable-diameter pulleys are made in two halves. One-half of the pulley is fixed; the other half is adjustable. Inform them that the adjustable pulley half is operated by a hydraulic piston. Let them know that the drive belt consists of several hundred steel segments that are held together by overlapping steel bands. The design of the belt allows it to be pushed by the drive pulley.

	Instruct students that varying the effective diameter of the pulleys by moving the adjustable pulley halves in and out causes the belt to ride higher or lower in the pulley grooves. When the pulley halves are far apart, tell students that the belt rides very close to the center of the pulley (small effective diameter). When the pulley halves are close together, the belt rides farther from the center of the pulley (large effective diameter).

	Explain that when the pulley diameter is changed, the ratio between the drive pulley and the driven pulley is also changed. Instruct them that this ratio change matches vehicle speed and engine power output.  Let them know that the design of the belt and the pulleys gives the CVT an unlimited number of drive ratios. Therefore, the transmission allows the engine to operate in its most efficient range at all times. Tell them that this increases performance and reduces fuel consumption. Inform students that because the operation of the CVT is extremely smooth, the drive ratio changes are often referred to as stepless shifting.

	Instruct students that the engine power enters the primary pulley, passes through the belt, and exits the secondary pulley.
When a vehicle is accelerating, tell them the primary pulley width is increased and the secondary pulley width is reduced. This causes the belt to ride close to the center of the primary pulley and near the outer part of the secondary pulley. Explain that several revolutions of the small primary pulley are required to produce one revolution of the secondary pulley. This results in a reduction ratio and provides maximum power multiplication.

	As the vehicle approaches cruising speed, tell students that maximum power multiplication is no longer needed. The width of the primary pulley is decreased, and the width of the secondary pulley is increased. Inform them that this causes the belt to move out on the primary pulley and closer to the center on the secondary pulley. Since the belt is approximately the same distance from the center of both pulleys, explain that the result is the same as driving a pulley with another pulley of the same size. A 1:1 ratio is achieved; the CVT is in direct drive.

	Instruct students that when the vehicle is at cruising speed, the primary pulley width is at its smallest setting, causing the belt to ride on the outer portion of the pulley. Tell them that the width of the secondary pulley is increased, causing the belt to ride near the center of the pulley. Since the belt is near the outside of the primary pulley and near the center of the secondary pulley, a small pulley is being driven by a large pulley. When the primary pulley turns through one revolution, it turns the driven secondary through more than one revolution. Instruct students that this is an overdrive ratio. 




Applications/Practice
	1
	Refer to content




Evaluation and feedback Prior to Testing or Lab Work
	1
	Objective 1. / Formative assessment / Instructor will observe students as they practice the procedure to assure correct procedure and safety practices are being followed. A checklist will be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / depth of knowledge. 2/ Adaptations and/or accommodations for special needs students will be added if required.




STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Objective 1 / Summative assessment / written test questions on stated objective / depth of knowledge 2/ adaptation and / or accommodations for special needs students will be added if required



	IMPACT--Reflection/Analysis of Teaching and Learning: (How did students’ progress in relation to the state objectives? Was the instruction successful? Analyze samples of student work particularly that which is unsatisfactory, for the purpose of planning further instruction.)






	REFINEMENT--Lesson Extension and Follow-up: (To be filled in as the lesson is modified during initial planning and/or during the teaching learning process.)









