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Use advanced diagnostic tools to Use advanced diagnostic tools to 
troubleshoot difficult problemstroubleshoot difficult problems
Use a scan tool to find problemsUse a scan tool to find problems
Explain the principles of a lab scopeExplain the principles of a lab scope
Evaluate ignition system operationEvaluate ignition system operation
Explain when and how to use an engine Explain when and how to use an engine 
analyzeranalyzer
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1. Also called a multimeter, a DVOMDVOM is 
commonly used to check the condition of 
numerous electrical, engine-related 
components.

2. An DYNAMOMETERDYNAMOMETER is used to measure 
the power output and performance of an 
engine.
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Using a DVOM to Diagnosis an 
Electrical System Problem

Digital Digital 
Volt/OhmmeterVolt/Ohmmeter

Test LeadsTest Leads
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A General 
Guideline is: This 
Reading Should  
Usually be 
Between 500 to 
1500 OHMS
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A General 
Guideline is: 
This Reading 
Should  Usually 
be Less Than 1 Less Than 1 
OHMOHM.
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3. An OSCILLOSCOPE OSCILLOSCOPE displays voltages in 
relation to time.

4. A CYLINDER POWER BALANCE CYLINDER POWER BALANCE 
TESTERTESTER will determine if a cylinder is 
firing properly and producing power 



OscilloscopeOscilloscope
Displays voltages in relation to time
Produces a line on a cathode ray tube or 
liquid crystal screen



Oscilloscope ScreenOscilloscope Screen

A. 25,000 volt 
scale

B. 50,000 volt 
scale

C. Time scale 
milliseconds

D. Time scale 
degrees



Cylinder Balance TestCylinder Balance Test

Each analyzer button will short and
disable one cylinder
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5. A VACCUM PUMPVACCUM PUMP is capable of 
producing a supply vacuum for operating 
and testing vacuum devices.

6. An EXHAUST GAS ANALYZEREXHAUST GAS ANALYZER
measures the chemical content and amount 
of pollution in the vehicle's exhaust.



Hand Vacuum PumpHand Vacuum Pump

Used to check vacuum-actuated
devices and vacuum diaphragms



DynamometerDynamometer

Using a five-gas analyzer with
a dynamometer
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7. A SCAN TOOLSCAN TOOL is incorporated into 
analyzers for retrieving trouble codes and 
circuit operating values.

8. A VACUUM GAUGEVACUUM GAUGE measures negative 
air pressure produced by the engine, fuel 
pump, vacuum pump, and other 
components.



Using a ScannerUsing a Scanner



Vacuum Gauge DiagnosisVacuum Gauge Diagnosis
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9. A DWELL METERDWELL METER will detect point 
misadjustment and other problems.

10. When adjusting fuel injection or ignition 
timing, a TACHOMETERTACHOMETER is used to 
measure engine speed in rpm.



AnalyzerAnalyzer
Digital DisplayDigital Display

Cranking tests Running tests
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Long Pulse Width = Rich Fuel Mixture

What Causes a “Rich” Mixture?
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Short Pulse Width = Lean Fuel Mixture

What Causes a “Lean” Mixture?
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Use advanced diagnostic tools to Use advanced diagnostic tools to 
troubleshoot difficult problemstroubleshoot difficult problems
Use a scan tool to find problemsUse a scan tool to find problems
Explain the principles of a lab scopeExplain the principles of a lab scope
Evaluate ignition system operationEvaluate ignition system operation
Explain when and how to use an engine Explain when and how to use an engine 
analyzeranalyzer


