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	Introduction/Context
	This lesson will instruct students on the proper procedures needed to perform a cylinder leakage test, and determine necessary action needed for repair. Knowledge of this 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, safety problems, or create customer satisfaction issues.
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	Task

	
	Perform cylinder leakage test; determine necessary action.



	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual or automotive computer software program, students will be able to perform a cylinder leakage test, determine necessary action, and pass a written exam on the task with 100% accuracy by the end of the course.



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 3
RST 11-12 4
N-Q-3
N-Q.1
New Generation Science Standards:
HS-PS2-1.
HS-PS3-3.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Ken Pickerill 
	Automotive Engine Performance 
	Fourth 
	Thomson/Delmar 
	114-116 

	Tim Gilles 
	Automotive Service Inspection, Maintenance and Repair 
	Third 
	Thomson/Delmar  
	788 

	James Duffy 
	Modern Automotive Technology 
	Seventh 
	Goodheart Wilcox 
	920 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 




Supplies
	Quantity
	Item
	Source

	As Needed 
	Cylinder Leakage Tester 
	Various

	As Needed 
	Compression Tester 
	Various

	As Needed 
	Remote Starter 
	Various




Content/Presentation/Demonstration Outline
	   Inform students that the Cylinder Leakage test may be used to determine if a low compression reading is caused by worn rings, burned valves, or other combustion chamber leaks. Explain that during this test, a regulated amount of air from the shop air supply is forced into the cylinder with both exhaust and intake valves closed. The gauge on the leakage tester will indicate the percentage of leakage in the cylinder. Let students know that a gauge reading of 0 percent indicates no cylinder leakage; if the reading is 100 percent; the cylinder is not holding any air.

	   Instruct students that the spark plug must be removed from the cylinder to be leak tested. Tell them to not remove the other spark plugs, or the air forced into the cylinder will rotate the engine until one of the valves in the cylinder opens. This will cause a leak and ruin the leakage tester reading. Inform students that the engine must be at normal operating temperature prior to the cylinder leakage test.

	   Instruct students that the following cylinder leakage test procedure may be used on most engines regardless of the type of ignition system or fuel system:

	   With the pressure regulator valve in the tester in the off position, have students connect the shop air supply to the tester. Tell students to adjust the pressure regulator valve to obtain a zero gauge reading if necessary. INFORM STUDENTS TO USE THE SAME METHODS DESCRIBED IN THE COMPRESSION TEST LESSON PLAN, AND DISABLE THE IGNITION SYSTEM AND THE FUEL INJECTION SYSTEM.

	   Have students loosen the spark plug in the cylinder to be tested and use an air gun to blow any dirt from the plug recess. Then remove the spark plug from the cylinder to be tested. Instruct students to place their thumb over the spark plug hole in the cylinder to be tested. If the spark plug hole is not accessible, tell students to install a compression gauge in the spark plug hole of the cylinder to be tested. Have students connect a remote control switch to the starter solenoid and crank the engine a very small amount at a time. When compression is available at the spark plug hole, tell students to stop cranking the engine.

	   Instruct students to connect the spark plug removed from the cylinder to the end of the disconnected spark plug wire. Have them attach a jumper wire from the spark plug case to ground on the engine. Tell students to reconnect the ignition system, connect a timing pickup light to the spark plug wire on the cylinder being tested, and attach the positive and negative timing light leads to the battery terminals with the correct polarity. . Have students crank the engine a very small amount at a time with a remote control switch. Inform them that when the timing light fires, stop cranking the engine. The piston is now at or near TDC on the compression stroke with both valves closed.

	   Instruct students to now connect the leakage tester air hose to the cylinder. Let them know that various adapters are available to fit different spark plug threads.

	   Inform students that if the gauge reading exceeds 20 percent, check for air escaping from the tailpipe, positive crankcase valve (PCV) opening, and the top of the throttle body (or carburetor). Let students know that air escaping from the tailpipe indicates an exhaust valve leak. If air is coming out of the PCV valve opening, the piston rings are leaking. An intake valve is leaking if air is escaping from the top of the throttle body or carburetor. Have students check for bubbles in the radiator, and let them know that this is sign of a blown head gasket or a crack in the head or block, which allows the regulated air to enter the cooling system Air coming out of the oil filler means leaking rings or piston, and air coming out of the Air Cleaner means a leaking intake valve.

	   INFORM STUDENTS OF THIS ONE IMPORTANT NOTE TO BE AWARE OF: Any time there is leakage past the piston rings the PCV valve can allow air to travel into the intake manifold where it can be mistaken for a leaking intake valve. To avoid this situation, tell students to remove the oil filler cap, or unhook the vacuum line to the PCV valve or pinch it with pliers.

	   Inform students that the leakage tester offers several advantages over a compression test. One advantage is that the test can be performed on an engine that is removed from a car (such as an engine purchased at a salvage yard). Another is that a performance camshaft will not affect the results of the test. Explain that a performance camshaft would cause lower readings on the compression test because engine vacuum is lower at cranking speeds with a racing cam. Let students know that acceptable leakage on the tester's gauge is usually less than 10% to 15%.




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 methods and safety practices are being followed. A checklist should be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / 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 / 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.)







