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	Introduction/Context
	This lesson will instruct students on the proper procedures needed to perform cylinder cranking and running compression tests, and determine the necessary action needed for repair. Knowledge of this technique 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 cranking and running compression tests; 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 cylinder cranking and running compression tests, 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 
	110-114 

	Tim Gilles 
	Automotive Service Inspection, Maintenance and Repair 
	Third 
	Thomson Delmar 
	787-788 




Web Addresses
	Title
	Publisher
	URL

	Today's Class 
	Melior 
	www.todaysclass.com 




Supplies
	Quantity
	Item
	Source

	As Needed 
	Compression Gauge 
	Snap On, Sears, Mac, NAPA, Matco 

	As Needed 
	Remote Starter 
	Snap On, Mac, NAPA, Matco 

	As Needed 
	Engine Oil Squirt Can 
	Snap On, Mac, NAPA, Matco 













Content/Presentation/Demonstration Outline
	   SAFETY WARNING: Instruct students that if the injection system is not disabled during a compression test on a gasoline fuel injected engine, the injectors continue injecting fuel into the intake ports during the compression test. Explain that these fuel vapors are discharged from the spark plug openings and, if ignited, may cause a serious explosion or fire resulting in personal injury and/or vehicle damage.

	   Inform student that the compression test checks the sealing qualities of the rings, valves, and combustion' chamber. Instruct students that they should operate the engine until it reaches normal operating temperature prior to conducting a compression test.

	   Here are some guidelines for the students to follow when conducting a compression test: Instruct students to disable the ignition system. If the engine is fuel injected, disable the injection system by shutting off the fuel pump. Tell students to loosen the spark plugs and blow any dirt from the plug recesses with an air blowgun. Have them remove all plugs. Students can then place a screwdriver in the throttle linkage to hold the throttle open.

	   Have students install the compression tester in a spark plug hole. Let students know that some compression testers are threaded into the spark plug openings, whereas other testers lock into position when the compression pressure is applied to them. Other testers must be held in the spark plug openings by hand.

	   Instruct students to crank each cylinder through at least four compression strokes noting the compression on the first puff and the final puff. Let students know that each of the four compression strokes can be observed as a definite increase on the gauge pointer reading. Have the students release the pressure from the compression tester (using the Schrader valve), and follow the same procedure to obtain the compression readings on each cylinder. Tell students to record the reading obtained on each cylinder.

	   When interpreting the results of this test, explain to students that the test shows the cylinders ability to compress air. The better a cylinder is sealed, the more air it can compress. Likewise, the higher the compression ratio, the more the air in the cylinder will be compressed.

	   Test Results: Instruct students that if all cylinders perform equally and engine performance is acceptable, the engine passes the test. Inform them that variations in compression between cylinders should be no more than 20%.

	   Inform students of the possible scenarios they may encounter: When two cylinders next to each other have low compression, a blown head gasket is usually indicated. One or several cylinders with low compression and no apparent pattern of loss often indicates burned exhaust valves. Rough idling is a symptom. At higher rpm, rough running will disappear. Higher-than-expected compression readings are typically caused by carbon buildup in the cylinders, which raises the compression ratio. If all of the cylinders have low readings, the engine is worn or the timing belt or chain is misaligned. If the compression on one or more cylinders is lower than the specified compression, the valves or rings are likely worn. When the compression readings on a cylinder are low on the first stroke, increase to some extent on the next three strokes, but remain below the specifications, the rings are probably worn. If the reading is low on the first compression stroke and there is very little increase on the following three strokes, the valves are probably leaking. If the compression reading on a cylinder is zero, there may be a hole in the piston, or an exhaust valve may be severely burned. When the zero compression reading is caused by a hole in a piston, there is excessive blowby from the crankcase. This blowby is visible at the positive crankcase ventilation (PCV) valve opening in the rocker cover if this valve is removed. Zero compression can also be caused by an intake valve not opening.

	   WET TEST: Explain to students that if any cylinders show poor results, perform a wet compression test. Instruct students to squirt about a tablespoon of oil into each low cylinder. The oil will seal around worn rings, boosting the compression reading. When low cylinder readings increase to normal during a wet test, a piston ring problem is indicated.

	   RUNNING COMPRESSION TEST: Instruct students that a traditional cranking compression test measures how well a cylinder is sealed by the head gasket, rings, and valves. The RUNNING COMPRESSION TEST measures how well the cylinders can draw in air and fuel. Let students know it can be used when there is a lack of power or if an engine miss cannot be traced to a cause.

	   Instruct students on how to perform a Running Compression Test: Inform students that following a cranking compression test, after all of the readings have been written down, remove one spark plug and install the compression tester. The Schrader valve should remain in the tester. Have students ground the spark plug cable and start the engine. Tell students to bleed pressure off through the Schrader valve and allow the reading to stabilize. Let them know that a typical test will show the gauge bouncing back and forth around 50-60 psi. Explain to students that the cylinder cannot fill completely as it does during a cranking compression test because the engine is spinning faster and the throttle plate restricts airflow.

	   Have students snap the throttle to WOT and let it return to idle. Let them know the gauge will hold the peak reading. This reading will be higher than it was at idle because it occurs when the throttle restriction is first removed and the piston is still moving slowly. Tell students to record the running compression test reading and repeat the test for the remaining cylinders. Let students know that running compression should be about 80% of cranking compression.

	   If it’s not about 80% of the cranking compression, inform students that the following could be the likely causes: If less than 80%, an intake system restriction is a likely cause. If more than 80%, the exhaust system is causing a restriction. Tell students to look for a restriction in the exhaust, such as a plugged catalytic converter. Let students know that a problem with only one cylinder is a problem specific to that cylinder, such as carbon buildup, a worn cam lobe, or a broken spring or rocker arm.




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.)







