A8 Engine Performance 4 Edition
Chapter 16 Ignition System Components & Operation

Opening Your Class

KEY ELEMENT

EXAMPLES

Introduce Content

This course or class covers operation and service of Automotive
Engine Performance. 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 Engine Performance (A8) certification
test content area “B” (Ignition System Diagnosis and
Repair).

2. Explain how ignition coils create 40,000 volts.

Discuss crankshaft position sensor and pickup coil
operation.

4. Describe the operation of waste-spark and coil-on-plug
ignition systems.

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.
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s\\W\' i o Check for ADDITIONAL VIDEOS & ANIMATIONS
101 === @ http://www.jameshalderman.com/

WEB SITE REGULARLY UPDATED
POWER POINTS DONE BY INDIVIDUAL
LEARNING OBJECTIVES, SO THERE IS POWER
POINT FILE FOR EACH LEARNING OBJECTIVE

OBJECTIVE

DEMONSTRATION: SsHOW A POINT-TYPE
DISTRIBUTOR. REVIEW ITS MAJOR

COMPONENTS & SHOW HOW TO SET AIR GAP.
SHOW MAJOR COMPONENTS OF A DISTRIBUTOR
IGNITION SYSTEM.

DISCUSSION: DISCUSS THE PRIMARY &

SECONDARY IGNITION CIRCUITS. HOW DO 2
CIRCUITS FUNCTION INDEPENDENTLY & HOW DO
THEY INTERACT?

QUESTION



http://www.jameshalderman.com/
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DISCUSSION: HAVE THE STUDENTS TALK ABOUT

IGNITION COIL OPERATION. WHAT PROCESS
DOES AN IGNITION USE TO PRODUCE A HIGH-
VOLTAGE SPARK FROM AN IGNITION COIL?
DISCUSSION: HAVE THE STUDENTS DISCUSS
THE CONSTRUCTION OF AN IGNITION COIL. WHAT
IS AT THE CORE OF AN IGNITION COIL? WHAT IS
THE PURPOSE OF CORE?

SHOW ANIMATION: IGNITION OPERATION

WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYAUTOMOTIVELAB_2/ANIMATIONS/A16_ANIM
ATION/CHAPTER56_FIG_56_4/INDEX.HTM



http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter56_Fig_56_4/index.htm
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter56_Fig_56_4/index.htm
http://www.myautomotivelab.com/
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OBJECTIVE

DEMONSTRATION: REVIEW WITH STUDENTS
HOW TO USE A HAND-HELD OSCILLOSCOPE
(GMM), INCLUDING SETUP AND INTERPRETING

WAVEFORM PATTERNS. THEN SHOW THEM HOW TO
CHECK PICKUP ON AN ELECTRONIC

IGNITION SYSTEM USING AN OSCILLOSCOPE
, @ DISCUSSION: USING AN IGNITION SYSTEM

WIRING DIAGRAM, HAVE THE STUDENTS LOCATE

QUESTION TRIGGERING DEVICE. HOW DOES THIS
TRIGGERING DEVICE WORK?

ANIMATION: SIGNAL GENERATION FORM
PERMANENT MAGNET
WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYAUTOMOTIVELAB_2/ANIMATIONS/A1_ANIMA
TION/CHAPTER18 FIG_18_7/INDEX.HTM

DEMONSTRATION: USING OSCILLOSCOPE,
SHOW WAVEFORM PATTERN OF PULSE
GENERATOR. COMPARE PATTERN WITH FIG 8—6

VIDEO: 5 MIN RANDOM MISFIRE DETECTION
WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYLABS/AKAMAI/TEMPLATE/VIDEO640X480.PHP
2TITLE=CASE%20STUDY%203%20RANDOM%20MISFIRE
%20DETECTED&CLIP=PANDC/CHET/2012/AUTOMOTIVE/OBD2_FORD/ST15_CS3.MOV&CAPTION=CH
ET/CHET_MYLABS/AKAMAI/2012/AUTOMOTIVE/OBD2_FORD/XML/ST1

VIDEO: 8 MIN DTC P0300 MISFIRE DIAG.
WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYLABS/AKAMAI/TEMPLATE/VIDEO640X480.PHP
! 2TITLE=CASE%20STUDY%201%20DIAGNOSING%208&%20ENGINE%20MISFIRE

S %20P0300&CLIP=PANDC/CHET/2012/AUTOMOTIVE/OBD2_GM/CS1.MOV&CAPTION=CHET/CHET MY

LABS/AKAMAI/2012/AUTOMOTIVE/OBD2_GM/XML/CS1.XM



http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%201%20Diagnosing%20&%20Engine%20Misfire%20PO300&clip=pandc/chet/2012/automotive/OBD2_GM/CS1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/CS1.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%201%20Diagnosing%20&%20Engine%20Misfire%20PO300&clip=pandc/chet/2012/automotive/OBD2_GM/CS1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/CS1.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%201%20Diagnosing%20&%20Engine%20Misfire%20PO300&clip=pandc/chet/2012/automotive/OBD2_GM/CS1.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_GM/xml/CS1.xml
http://www.myautomotivelab.com/
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%203%20Random%20Misfire%20Detected&clip=pandc/chet/2012/automotive/OBD2_Ford/ST15_CS3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_Ford/xml/ST15_CS3.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%203%20Random%20Misfire%20Detected&clip=pandc/chet/2012/automotive/OBD2_Ford/ST15_CS3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_Ford/xml/ST15_CS3.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%203%20Random%20Misfire%20Detected&clip=pandc/chet/2012/automotive/OBD2_Ford/ST15_CS3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_Ford/xml/ST15_CS3.xml
http://www.myautomotivelab.com/
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter18_Fig_18_7/index.htm
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter18_Fig_18_7/index.htm
http://www.myautomotivelab.com/
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VIDEO: 6 MIN SINGLE CYLINDER MISFIRE
DIAG. WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYLABS/AKAMAI/TEMPLATE/VIDEO640X480.PHP
2TITLE=CASE%20STUDY%203%?20SINGLE%20CYLINDER
%20MISFIRE&CLIP=PANDC/CHET/2012/AUTOMOTIVE/OBD2_CHRYSLER_CORP/ST16CS3.MOV&CAPT
ION=CHET/CHET_MYLABS/AKAMAI/2012/AUTOMOTIVE/OBD2_ CHRYSLER_CORP/XM

DEMONSTRATION: USING AN OSCILLOSCOPE
SHOW WAVEFORM PATTERNS OF MAGNETIC
SENSOR & HALL-EFFECT SENSOR. COMPARE THESE

SCOPE PATTERNS WITH FIGURES 8—7 AND 8-8
@ DISCUSSION: piscuss HALL EFFECT. HOW IS

HALL-EFFECT SWITCH DIFFERENT FROM
MAGNETIC PULSE GENERATOR? FIG 8-7 & 8

QUESTION

DEMONSTRATION: SHOW HOW TO REPLACE
CRANKSHAFT (CKP)/CAMSHAFT POSITION

SENSORS (CMP) & MAKE ADJUSTMENTS USING
A GAUGING TOOL. SHOW HOW TO MONITOR



http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%203%20Single%20Cylinder%20Misfire&clip=pandc/chet/2012/automotive/OBD2_Chrysler_Corp/ST16CS3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_Chrysler_Corp/xml/ST16CS3.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%203%20Single%20Cylinder%20Misfire&clip=pandc/chet/2012/automotive/OBD2_Chrysler_Corp/ST16CS3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_Chrysler_Corp/xml/ST16CS3.xml
http://media.pearsoncmg.com/ph/chet/chet_mylabs/akamai/template/video640x480.php?title=Case%20Study%203%20Single%20Cylinder%20Misfire&clip=pandc/chet/2012/automotive/OBD2_Chrysler_Corp/ST16CS3.mov&caption=chet/chet_mylabs/akamai/2012/automotive/OBD2_Chrysler_Corp/xml/ST16CS3.xml
http://www.myautomotivelab.com/
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CRANKSHAFT/CAMSHAFT POSITION SENSORS
USING SCAN TOOL

DEMONSTRATION: REVIEW IMPORTANCE OF
CAMSHAFT & CRANKSHAFT TIMING. USE
OPENED TIMING COVER TO EMPHASIZE TIMING

MARKINGS AND WHAT IS HAPPENING TO PISTON
& AND VALVE POSITIONS

[
I
=!o

2. SLIDE 2 EXPLAIN OBJECTIVE CH16 AEP_LO3

Inspect and test ignition primary circuit wiring and
solid state components.

REPEAT AEP_LO2 POWER POINT
SLIDES: Figures 16-6 to 16-14

©

OBJECTIVE
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ANIMATION: WASTE SPARK
WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYAUTOMOTIVELAB_2/ANIMATIONS/A16_ANIM
ATION/CHAPTER56_FIG_56_21/INDEX.HTM

Waste Spark Ignition System 1
Waste Spark Ignition System 2



http://www.jameshalderman.com/links/a8/html5/Waste_Spark_Ig_Sys-Chapter_69-A8.html
http://www.jameshalderman.com/links/a8/html5/wast_spark_ignition_operation.html
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter56_Fig_56_21/index.htm
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A16_Animation/Chapter56_Fig_56_21/index.htm
http://www.myautomotivelab.com/
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QUESTION

DEMONSTRATION: DEMO WASTE-SPARK
IGNITION SYSTEM OPERATION: FIGURE 16-21

DISCUSSION: HAVE THE STUDENTS TALK ABOUT

WASTE-SPARK IGNITION SYSTEMS. REVIEW
REVERSE POLARITY THAT IS OCCURRING IN A DIS.
WHAT IS THE PATH OF THE CURRENT?
DISCUSSION: HAVE THE STUDENTS REVIEW THE

PURPOSE OF A CRANKSHAFT SENSOR (CKP).
WHY IS THERE ADJUSTMENT ON SOME ENGINES?

DEMONSTRATION: USING IGNITION

OSCILLOSCOPE, SHOW STUDENTS TYPICAL
CONNECTING PROCEDURE FOR OBTAINING
IGNITION PATTERNS.

DEMONSTRATION: sHow LAB VEHICLE WITH

AN IGNITION MODULE UNDER COIL PACK.
REMOVE IGNITION MODULE & DEMO TESTING PIN
LOCATIONS.

YOU SHOULD NOT CHECK FOR SPARK BY PULLING
PLUG WIRE ON RUNNING ENGINE. IN ADDITION
TO RISKING PERSONAL INJURY, YOU COULD
DAMAGE OR SHORTEN ELECTRONIC IGNITION
COMPONENTS LIFE. METHOD OF CHECKING FOR
CYLINDER FIRING WAS USED ON OLDER SYSTEMS.

SHOW ANIMATION: COIL-ON-PLUG OP
WWW.MYAUTOMOTIVELAB.COM

HTTP://MEDIA.PEARSONCMG.COM/PH/CHET/CHET_MYAUTOMOTIVELAB_2/ANIMATIONS/A1_ANIMA
TION/CHAPTER18 FIG 18 16_B/INDEX.HTM

COIL-ON-PLUG IGNITION SYSTEM



http://www.jameshalderman.com/links/a8/html5/coil_on_plug_operation.html
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter18_Fig_18_16_b/index.htm
http://media.pearsoncmg.com/ph/chet/chet_myautomotivelab_2/animations/A1_Animation/Chapter18_Fig_18_16_b/index.htm
http://www.myautomotivelab.com/
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DISCUSSION: HAVE STUDENTS STUDY AND
DISCUSS FIGURE 16—26. WHAT COP
IGNITION SYSTEM ELIMINATE?
DEMONSTRATION: SHOW THE STUDENTS COP

IGNITION SYSTEMS WITH 2 & 3 PRIMARY WIRES
AND EXPLAIN THE DIFFERENCES.

DISCUSSION: HAVE STUDENTS STUDY AND
DISCUSS FIGURE 16—26. WHAT DOES THE
COIL-ON-PLUG (COP) IGNITION SYSTEM
ELIMINATE?

DEMONSTRATION: SHOW THE STUDENTS COP
IGNITION SYSTEMS WITH 2 & 3 PRIMARY WIRES
AND EXPLAIN THE DIFFERENCES.

DISCUSSION: DISCUSS ION-SENSING IGNITION
SYSTEMS. WHAT IS PURPOSE OF MEASURING
ELECTRICITY CONDUCTED BY IONIZED
COMBUSTION FLAME?

DEMONSTRATION: SHOW LOCATION OF KNOCK
SENSOR AND DEMONSTRATE TESTING
PROCEDURE. DISCUSS KNOCK SENSOR’S PURPOSE
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DISCUSSION: HAVE THE STUDENTS TALK ABOUT
WHAT HAPPENS WITH SOME ENGINE COMPUTERS

WHEN THEY DETECT KNOCK SENSOR SIGNALS

AT IDLE SPEED. WHY SHOULD KNOCK SENSORS
BE CHECKED AT OFF IDLE IN ORDER TO ISOLATE A
TRUE ENGINE KNOCK CONDITION?

DISCUSSION: HAVE STUDENTS DISCUSS
BYPASS IGNITION CONTROL. WHAT
CONTROLS TIMING?

DISCUSSION: DISCUSS UP-INTEGRATED
IGNITION CONTROL. WHAT IS DIFFERENCE
BETWEEN A BYPASS IGNITION CONTROL CIRCUIT

AND UPINTEGRATED IGNITION?

ON-VEHICLE NATEF TASK RESEARCH
APPLICABLE VEHICLE AND SERVICE
INFORMATION, SUCH AS IGNITION SYSTEM

IDENTIFICATION
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