CDX Animations
Pictorial Reference

Animations currently available of as 31/03/2023



ATl Series
Automatic Transmissions



Alison 4-Speed Hydraulically Controlled Transmission
AT_Allison4SpeedHydraulic_C1

RERRSE

Alison 5-Speed World Transmission
AT _Allison5Speed C1

Alison 6-Speed World Transmission
AT _Allison6Speed_C1

S- 12 Speed A< O

AS-Tronic 12 Speed Transmission
AT _AStronic12Speed_C1

Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
Crescent Pump Operation ar_c3¥0

Crescent Pump Operation
AT _CresPump_C1
A simple animation that shows the operation of a

crescent type pump.
Updated September 2022

Eaton 7-Speed Procision Transmission
AT ProcisionTransmission_C1
Description

Updated September 2022

Simple Planetary Gearset ar_ca¥O
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Simple Planetary Gearset
AT _SimplePlanetarySet_C1
An animation that shows all the different ratios that can

be obtained from a single planetary gearset.
Updated September 2022
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Simpson Gearset (Common SunGear)
AT _SimpsonGearset_C1
An animation that shows the components and powerflow

through a simpson geartrain.
Updated September 2022




P Vane Pump Operation ar =270 Varisbie Displacement Vane Pump ar es?0 Allison WTEC Hydraulic Circuits
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Torque Converter Operation Vane Pump Operation Variable Displacement Vane Pump Alison WTEC Hydraulic Circuits
AT _TorqueConverterOperation_C1 AT _VanePump_C1 AT VarVanePump_C1 AT_WTEChydraulicCircuit_C1
A simple animation that shows the operation of a lockup A simple animation that shows the operation of a vane A simple animation that shows the operation of a variable Description
ype torque converter showing the oil flow during stall, type pump. vane type pump. Updated September 2022
acceleration, coupling point and lockup. Updated September 2022 Updated September 2022

Updated September 2022

pry=s = o Variable Diameter Puliey (VOP) CVT

Lepelletier DriveTrain (6-Speed) Lepelletier DriveTrain (8-Speed) 4L60E Transmission VDP CVT

AT _Lepelletier6_C1 AT _Lepelletier8_C1 AT 4L60E_C1 AT VDP_CVT_C1
Description Description Gives technicians an understanding of transmission Description

Updated September 2022 Updated September 2022 operation to aid diagnosis Updated September 2022

Updated September 2022




Shift Control Solenocid &r_syFO)
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Transmission Shift Solenoids
AT _ShftSolSd_C1
Demonstrates both direct and indirect solenoid control of

transmission clutches.
Updated September 2022

Governor Valves

AT GovVlv_C1

Demonstrates the operation of the two main types of
governor valves used in hydraulically controlled

transmissions.
Updated September 2022
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Banic Mydraulically Controfled O Flow Diagram

Modulator & Throttle Valves
AT ThrVlv_C1
Demonstrates both methods of sensing vehicle load in a

hydraulically controlled transmission.
Updated September 2022

Mydraulic Tranumisaben Shift Valvs Operation AT e TR

Hydraulic Transmission: Primary Regulator & Line
Pressure

AT _HydRegLP_C1
Demonstrates how the primary regulator controls the
line pressure inside a hydraulically controlled

transmission.
Updated September 2022

Hydraulic Transmission: Shift Valve Operation
AT_HydShftV_C1

Demonstrates how governor pressure and throttle
pressure control the movement of a shift valvein a

hydraulically controlled transmission.
Updated September 2022

Basic Hydraulically Controlled Transmission 0il Flow
Diagram

AT BasHydCir_C1

Interactive oil flow diagram of a basic 3 speed

hydraulically controlled transmission
Updated September 2022

Hydraulic Transmission: Secondary Regulator &
Converter Pressure

AT _HydTQRV_C1
Demonstrates how the secondary regulator controls the

torque converter pressure.
Updated September 2022

Servos & Clutches wn_ev FOY
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Servos & Clutches

AT_ClutServo_C1

Covers the different methods of driving and holding
transmission gear train components including the

different types of clutches and servos.
Updated September 2022




Fressure Control Solenold P

Pressure Control Solenoid
AT _DtCycSol_C1
Demonstrates how the duty cycle control of a solenoid is

used to control line pressure in a transmission.
Updated September 2022

Basic Electronically Controlled Transmission Oil Flow
Diagram

AT _BasElecCir_C1

Interactive oil flow diagram of a basic 4 speed
electronically controlled transmission covering both

normal and failsafe operation
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—n - .
B e o e et e S s 8 gt - oM
e e e | e ey st e
P e W w— —— . W35 Vot — » = b g
o d e o
e ey
e o s o carees e vt ooy e
e o o
S —
> — =
om 2 iy e S S et s b ot @
T e e PR o s e S e
e e e T ]
—a e oL
S e e SRS e e
e s e e e e
— =
et e 0 S S e st e
e e oo e e S Yk T
s T S e e e et e e P 0
o s e
—~—— LTI s s
Aot S e 5 e
T et 2 oo o4 8 o
e
o ey b gt

Transmission Speed Sensors
AT _RdSpdSen_C1
Demonstrates the three different types of transmission

speed sensors and how the signals are used by the PCM.
Updated September 2022
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Simplified Hydraulically Controlled Diagram
AT _SHCTD_C1
A simplified interactive diagram of a three speed

hydraulically controlled transmission
Updated September 2022

Updated September 2022
Mickdown Valve Ar_cy VO
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Kickdown Valve
AT KdVlv_C1

Demonstrates how kickdown pressure combined with
throttle pressure can force a downshift in a hydraulically
controlled fransmission.

Updated September 2022

Chrysler 41TE Hydraulic Flow Diagram (Simplified)
AT _Cry41TEHyCir_C1

Interactive oil flow diagram of a simplified Chrysler 41TE
4 speed electronically controlled transmission covering

both normal and failsafe operation
Updated September 2022

Orifices. Check Valves and Shifc Timing ax_ev¥O]

Orifices, Check Valves and Shift Timing
AT OrifOp_C1
Demonstrates how orifices and check valves combine to

control shift timing.
Updated September 2022
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Servo Accumulators

AT ServoApp_C1

Demonstrates the use of accumulators to control shift
timing.

Updated September 2022




Honda BIXA Tranumizion Powerfiow: Third Gear ax_cy FO
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Ravigneaux Gearset (Compound Tandem) Honda B7XA Powerflow

AT_Ravigneaux_C1 AT_HondaAT_C1

Demonstrates the components and powerflow through a Demonstrates the components and powerflow through a
Ravigneaux 3 speed gearset. Honda B7XA automatic transmission.

Updated September 2022 Updated September 2022

Honda Dual Shaft Transmission Powerflow
AT_HondaDShft_C1

Demonstrates the components and powerflow through a
Honda Dual Shaft automatic transmission.

Updated September 2022

Dual Clutch Tranumislon Fowerflow: 3rd Gear Engaged
Py,

an_gy FD

Dual Clutch Transmission Powerflow
AT_DualCluMt_C1
Demonstrates the powerflow through a dual clutch

automated manual transmission.
Updated September 2022

Allison WETEC Il & III Shift Control (Simplified) Allison WETEC IV & V Shift Control (Simplified)
AT_AlisonGn2CICtrl_C1 AT_AlisonGn4CICtrl_C1

Demonstrates the relationship between Solenoid Duty Demonstrates the relationship between Solenoid Duty
Cycle, Clutch Pressure and Shift Timing Control. Cycle, Clutch Pressure and Shift Timing Control.

Updated September 2022 Updated September 2022




BE Series
Body Electrical
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Electron Theory & The Structure of Matter Electrical Water Analogy Ohms Law Ohms Law Version 2
BE_ElectronTheory_C1 BE_WaterAnalogy_C1 BE_OhmsLaw_C1 BE_OhmsLaw_C1b

Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022

Watts Law se_cr PO - ¥O Vehicle Power and Flow ve caFO Relays
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Watts Law
BE_WattsLaw_C1

Description
Updated September 2022

Semi-Conductors
BE_SemiConductors_C1

Description.
Updated September 2022

BE-

Vehicle Power Supply
BE_VehiclePowerSupplyCircuit_C1

Description
Updated September 2022

Relays

BE_Relays_C1

Description

Updated September 2022
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Blower Motor
BE_BlowerMotor_C1
Description

Updated September 2022

Power Windows
BE_PowerWindows_C1

Description
Updated September 2022

Windshield Wipers
BE_WindscreenWipers_E1

Description
Updated September 2022
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Windshield Wipers
BE_WindshieldWipers_U1

Description
Updated September 2022
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©C Motor Speed and Torgue Control

DC Motor Principles
BE_DC_Motor_Principles_C1
Description

Updated September 2022

DC Motor Speed & Torque Control

BE_DCMotorSpeedTorque_C1
Description
Updated September 2022

Latching Relay (Single Coil)
BE_LatchingRelaySC_C1
Description

Updated September 2022
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Latching Relay (Double Coil)

BE_LatchingRelayDC_C1
Description
Updated September 2022
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Central Locking
BE_CentralLocking C1

Gauges Instruments & Warning Systems
BE_DashGaugesindicators_C1

GM Headlamp Circuit
BE_GMHeadlamps_C1

& Tering weasFO

Toyota BCM Headlamp Circuit
BE_ToyotaBCMheadlamps_C1

Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
cl.reun o (== =12} nece FO Lighting & & Testing w1 ¥0)

Toyota Non-BCM Headlamp Circuit
BE_ToyotaNonBCMheadlamps_C1

Description
Updated September 2022
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HID Headlamps Circuit Measurements

Lighting & Signalling Master

BE_HID_C1 BE_LS_Master_C1
Description Replaces: BE_LightSignal_Master_U1
Updated September 2022 Updated September 2022

Lighting & Signalling Headlamp
BE_LS_Head C1

Replaces: BE_LightSignal Head Ul
Updated September 2022
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Lighting & Meverse Cireuit w1 7E)

wa_c o FO

Lighting & Signalling SYstame; $12p Lamp Cirguit Lighting & Signalling Systems: Turn Signal Circuit ne_c1 PO
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Lighting & Signalling Park Lighting & Signalling Reverse Lighting & Signalling Stop Lighting & Signalling Turn
BE_LS_Park _C1 BE LS Rev_C1 BE_LS_Stop_C1 BE_LS_Turn_C1
Replaces: BE_LightSignal Park Ul Replaces: BE_LightSignal Reverse Ul Replaces: BE_LightSignal Stop_ Ul Replaces: BE_LightSignal Turn Ul
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Circuit Tracing Simple Circuit

(3 colour)

BE_CircuitTrace01 Cla

Description

Updated September 2022

Circuit Tracing Simple Circuit
(7 colour)
BE_CircuitTrace01_Clb
Description

Updated September 2022
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Circuit Tracing Courtesy Light

(3 colour)

BE_CircuitTrace02_Cla

Description

Updated September 2022

Circuit Tracing Courtesy Light

(7 colour)

BE_CircuitTrace02_Clb

Description

Updated September 2022
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Circuit Tracing Horn Circuit Circuit Tracing Horn Circuit Circuit Tracing Reversing Lamps Circuit Tracing Reversing Lamps
(3 colour) (7 colour) (3 colour) (7 colour)
BE_CircuitTrace03_Cla BE_CircuitTrace03_Clb BE_CircuitTrace04 Cla BE_CircuitTrace04_Clb
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Circuit Tracing Blower Circuit
(3 colour)

BE_CircuitTrace05_Cla

Description
Updated September 2022
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Circuit Tracing Blower Circuit
(7 colour)

BE_CircuitTrace05_Clb
Description
Updated September 2022

Circuit Tracing Mirror Circuit
(7 colour)

BE_CircuitTrace06_C1
Description
Updated September 2022

Circuit Tracing BCM Courtesy Light
(7 colour)

BE_CircuitTrace(7_C1

Description
Updated September 2022
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Circuit Tracing Horn Circuit
(3 colour)

BE_CircuitTrace03_Cla

Description
Updated September 2022

P

Circuit Tracing Horn Circuit
(7 colour)

BE _CircuitTrace03_Clb
Description
Updated September 2022
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Circuit Tracing Reversing Lamps
(3 colour)

BE_CircuitTrace04 Cla
Description
Updated September 2022

Circuit Tracing Reversing Lamps
(7 colour)

BE_CircuitTrace04 Clb
Description
Updated September 2022
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Circuit Tracing Blower Circuit
(3 colour)

BE_CircuitTrace05_Cla

Description
Updated September 2022

Circuit Tracing (Blower Circuit)
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Circuit Tracing Blower Circuit
(7 colour)

BE_CircuitTrace05_Clb
Description
Updated September 2022

Circuit Tracing Mirror Circuit Circuit Tracing BCM Courtesy Light

(7 colour) (7 colour)
BE_CircuitTrace06_C1 BE_CircuitTrace07_C1
Description Description

Updated September 2022 Updated September 2022
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Prediction Circuit Voltages

Prediction Circuit Voltages

Prediction Circuit Voltages

Mearuring Voltage & Realstance (Simple Clroulitd
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Measure Voltage & Resistance

BCM Courtesy Lamps Power Windows AC Circuit Simple Circuit
BE_PredictVolts07_C1 BE_PredictVolts08_C1 BE_PredictVolts09_C1 BE_CircuitMeasure01_Cla
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
Cireuit Measurements (Simphe Cireult) JR— Measuring Vollage & Resistance (Courtesy Lighth ne 2 FO C;ml! Measurements (Courtesy Lighty mr onFO u-mmngwunamn‘u:u-lm Chreuity ]

Circuit Measurement
Simple Circuit
BE_CircuitMeasure01_Cib
Description

Updated September 2022

Measure Voltage & Resistance
Courtesy Lamp

BE_CircuitMeasure01_Cla

Description
Updated September 2022

Circuit Measurement
Courtesy Lamp

BE_CircuitMeasure02_C1b
Description
Updated September 2022

Measure Voltage & Resistance
Horn Circuit

BE_CircuitMeasure03_Cla
Description
Updated September 2022
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Circuit Measurement
Horn Circuit

BE_CircuitMeasure03_Cl1b
Description
Updated September 2022
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Measure Voltage & Resistance
Reversing Lamps

BE_CircuitMeasure04_Cla

Description
Updated September 2022
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Circuit Measurement
Reversing Lamps

BE_CircuitMeasure04_Clb
Description
Updated September 2022

Measure Voltage & Resistance
Blower Circuit

BE_CircuitMeasure05_Cla
Description
Updated September 2022
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Circuit Measurement
Blower Circuit

BE_CircuitMeasure05_C1b

Description
Updated September 2022

Measure Voltage & Resistance (Mirres Circuig)
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Measure Voltage & Resistance
Mirror Circuit

BE_CircuitMeasure06_Cla
Description
Updated September 2022

Circuit Measurement
Mirror Circuit

BE_CircuitMeasure0&_Clb
Description
Updated September 2022
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Measure Voltage & Resistance
BCM Courtesy Lamps

BE_CircuitMeasure07_Cla

Description
Updated September 2022
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Circuit Measurement
BCM Courtesy Lamps

BE_CircuitMeasure07_C1b
Description
Updated September 2022
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Measure Voltage & Resistance
Power Windows

BE_CircuitMeasure08_Cla
Description
Updated September 2022
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Circuit Measurement
Power Windows

BE_CircuitMeasure08_C1b

Description

Updated September 2022
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Measure Voltage & Resistance
AC Circuit

BE_CircuitMeasure09_Cla
Description
Updated September 2022

Circuit Measurement
AC Circuit

BE_CircuitMeasure09_C1b
Description
Updated September 2022

Prediction Voltage Patterns
BE_PredictSignal01_C1
Description

Updated September 2022

Morn Circuit Fault Finding
- v

e

Horn Circuit

Multiple Faults with Feedback
BE_HornCircuit_MultipleFaults_C1

Description

Updated September 2022
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Horn Circuit Fault Nol
BE_HornFaultl C1

Blown Fuse
Updated September 2022




Morn Circuit Fault Finding g FO Morn Circuit Fault Finding g FO Morn Circuit Fault Finding s FO Born Chroult Fawle Finding s g FO
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Horn Circuit Fault No2 Horn Circuit Fault No3 Horn Circuit Fault No4 Horn Circuit Fault No5
BE_HornFault2_C1 BE_HornFault3_C1 BE_HornFault4 C1 BE_HornFault5_C1
Relay Coil Open Faulty Horn Sw Open circuit to Pin 10 of Connector 2K Open circuit to Pin 5 of relay
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Horn Circuit Faule Finding
a v

Morn Cirgult Fault Finding
a vaw

Horn Circuit Fault No6
BE_HornFaults_C1

Open circuit horn Sw ground wire
Updated September 2022
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Horn Circuit Fault No7

BE_HornFault7_C1
Open circuit to Pin 1 of relay
Updated September 2022

Morn Chrgult Fault Finding
4 v

Morn Chroult Fault Finding
4 v

Horn Circuit Fault No8

BE_HornFault7 _C1
Open circuit between relay and horns
Updated September 2022

Horn Circuit Fault No9

BE_HornFault9_C1
Relay contacts faulty
Updated September 2022
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Using Oscilloscope Triggers Testing CAN Signals Scope Pattern Generator Measure Voltage Signals
BE_ScopeTriggers C1 BE_CANtest C1 BE_ScopePatternGen_C1 Simple Circuit
Description Description Description BE_Measuresignal01 C1
Updated September 2022 Updated September 2022 Updated September 2022 Description
Updated September 2022

Measuring Veltage Signals (Courtesy Light) Measuring Veltage Signals (Horn Circuit) MeEaiuring VeRages SEnals (Reveriing Lampi) s -c O Measuring Veltage Signals (Blower Cirguic] r—]
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Measure Voltage Signals Measure Voltage Signals Measure Voltage Signals Measure Voltage Signals
Courtesy Lamp Horn Circuit Reversing Lamps Blower Circuit
BE_MeasureSignal02_C1 BE_MeasureSignal03_C1 BE_MeasureSignal04_C1 BE_MeasureSignal05_C1
Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Measure Voltage Signals Measure Voltage Signals Measure Voltage Signals Measure Voltage Signals
Mirror Circuit BCM Courtesy Lamps Power Windows AC System

BE_MeasureSignal06_C1

BE_MeasureSignal07_C1

BE_MeasureSignal08_C1

BE_MeasureSignal09_C1

Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
voltage Circuit Trace IS0 Wising w0 Chrcuit Trace DIM Wiring e O Cireust Trace Valley Forge Wiring e
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Measure Voltage Signals Circuit Trace Circuit Trace Circuit Trace
Engine Management IS0 wiring DIN wiring Valley Forge wiring
BE_MeasureSignal10_C1 BE_WirelS0trace_C1 BE_WireDINtrace_C1 BE_WireVFtrace_C1
Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022




Accelerometer

BE_Accelerometer_C1

Operating Principle of an Accelerometer
Updated September 2022

Lateral Accelerometer / YAW Rate Sensor
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Steering Angle Sensor
BE_SteeringAngleSensor_C1

Operating Principle of a Steering Angle Sensor

Updated September 2022

Lateral Accelerometer/YAW Rate Sensor

BE_YAWSsensor_C1
Operating Principle of a Lateral Accelerometer
Updated September 2022

BCM Switch Input Testing

BE_BCMswCircuit_C1
Testing of a door switch input to a BCM
Updated September 2022

Untrasonic Sensors

BE_ADAS 02 _C1

Operating Principle & Testing a reverse parking assistant
circuit

Updated September 2022

Voltage Evaluation

BE_EvalVoltHornAss00_C1
Teacher Version of assessing Horn Circuit Voltages
Updated September 2022

Voltage Evaluation
BE_EvalVoltHornAss01_C1

Accessment Version: Normal Operation
Updated September 2022

Voltage Cvaluation we i TO

Voltage Evaluation
BE_EvalVoltHornAss02_C1

Accessment Version: Blown Fuse
Updated September 2022




Woltage Evaluation

-

Waltage Evaluation

Voltage Evaluation
BE_EwalVoltHornAss03_C1

Accessment Version: Relay Coil Open
Updated September 2022

Woltage Evaluation P——_

Voltage Evaluation

BE_EvalVoltHornAss04 C1
Accessment Version: Faulty Horn Switch
Updated September 2022

Voltage Evaluation

Voltage Evaluation
BE_EvalVoltHornAss05_C1
Accessment Version: Open Circuit between relay coil and

horn switch
Updated September 2022
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Voltage Evaluation
BE_EwvalVoltHornAss06&_C1

Accessment Version: No power to relay contacts
Updated September 2022

Woltagpe Evaluation

B
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Faltage Evaluation

Voltage Evaluation
BE_EwalVoltHornAss07_C1

Accessment Version: Open circuit between horn switch

and ground
Updated September 2022

Voltage Evaluation

BE_EvalVoltHornAss08_C1
Accessment Version: No power to relay coil
Updated September 2022
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Voltage Evaluation
BE_EvalVoltHornAss09 C1
Accessment Version: Open Circuit between relay and both

horns
Updated September 2022

Databus Quick Test
BE_HV9pCANtestTM_C1

Teaching Version with multiple faults
Updated September 2022




Databus Quick Test
BE_HV9pCANtestAss00_C1
Assessment Version

Condition: Normal
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss01 _C1
Assessment Version

Condition: No power to Pin B
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss02_C1
Assessment Version

Condition: Open Circuit Pin A to ground
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss03_C1
Assessment Version

Condition: All resistors open/missing on 1939
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss04 C1
Assessment Version

Condition: One resistor open/missing on 1939
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss05_C1
Assessment Version

Condition: Extra resistor on [1939
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss06_C1
Assessment Version

Condition: ]1939+ shorted to J1939-
Updated September 2022
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:

Databus Quick Test
BE_HV9pCANtestAss07_C1
Assessment Version

Condition: [1939+ shorted to power
Updated September 2022
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Databus Quick Test
BE_HV9pCANtestAss08_C1
Assessment Version

Condition: J1939+ shorted to ground
Updated September 2022
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Databus Quick Test
BE_HV9pCANtestAss09_C1
Assessment Version

Condition: [1939- shorted to power
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss10_C1
Assessment Version

Condition: [1939- shorted to ground
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss11 C1
Assessment Version

Condition: J1587+ shorted to J1587-
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss12 C1
Assessment Version

Condition: J1587+ shorted to power
Updated September 2022
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Databus Quick Test
BE_HV9pCANtestAss13 _C1

Assessment Version

Condition: 1587+ shorted to ground
Updated September 2022

we <1 ¥O

Databus Quick Test
BE_HV9pCANtestAss14 C1
Assessment Version

Condition: ]1587- shorted to power
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss15_C1
Assessment Version

Condition: J1587- shorted to ground
Updated September 2022




Databus Quick Test
BE_HV9pCANtestAss16_C1
Assessment Version

Condition: Pins A and B swapped
Updated September 2022

Databus Quick Test
BE_HV9pCANtestAss17 _C1
Assessment Version

Condition: Pins C and D swapped
Updated September 2022
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Databus Quick Test
BE_HV9pCANtestAss18_C1
Assessment Version

Condition: Pins F and G swapped
Updated September 2022

|Databus Quick Test ey T

Databus Quick Test
BE_HV9pCANtestAss19 C1
Assessment Version

Condition: Pins C and D swapped with Fand G
Updated September 2022

&-Pin Databus Quick Teat

0]

6-Pin Databus Quick Test
BE_HV6pCANtestTM_C1

Teaching Version with multiple faults
Updated September 2022

.
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6-Pin Databus Quick Test
BE_HV6pCANtestAss00_C1
Assessment Version

Condition: Normal
Updated September 2022

i

6-Pin Databus Quick Test
BE_HV6pCANtestAss01_C1
Assessment Version

Condition: No power to Pin C
Updated September 2022

6-Pin Databus Quick Test
BE_HV6pCANtestAss02_C1
Assessment Version

Condition: Open Circuit Pin E to ground
Updated September 2022
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6-Pin Databus Quick Test
BE_HV6pCANtestAss03_C1
Assessment Version

Condition: J1708+ shorted to J1708-
Updated September 2022

6-Pin Databus Quick Test
BE_HV6pCANtestAss04_C1
Assessment Version

Condition: 1708+ shorted to power
Updated September 2022

w1 YO

6-Pin Databus Quick Test
BE_HV6pCANtestAss05_C1
Assessment Version

Condition: j1708+ shorted to ground
Updated September 2022

ey TO

6-Pin Databus Quick Test
BE_HV6pCANtestAss06_C1
Assessment Version

Condition: J1708- shorted to power
Updated September 2022
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6-Pin Databus Quick Test
BE_HV6pCANtestAss07_C1
Assessment Version

Condition: [1708- shorted to ground
Updated September 2022

6-Pin Databus Quick Test
BE_HV6pCANtestAss08_C1
Assessment Version

Condition: Pins C and E swapped
Updated September 2022

i

6-Pin Databus Quick Test
BE_HV6pCANtestAss09_C1
Assessment Version

Condition: Pins A and B swapped
Updated September 2022

ADAS Parking Assistant

BE_ADAS 01 C1
Covers the operation of a parking assistance during

reverse parking
Updated September 2022




Circutt Diagnosis (Mirror Clrewit)
@

PR —

JOPETS 40S

1
| 22

s e
——y

Circuit Diagnosis (Mirrer Circuit)

Circuit Diagnosis (Mirror)
BE_MirCrtAssTM_C1

Teaching Master Version with multiple faults
Updated September 2022
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Circuit Diagnosis (Mirror)
BE_MirCrtAss00_C1
Assessment Version:

Normal Operation
Updated September 2022
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Circuit Diagnosis (Mirror)
BE_MirCrtAss01_C1

Assessment Version:

Open Circuit between Fuse and M1
Updated September 2022

..

Circuit Diagnosis (Mirror)

BE_MirCrtAss02_C1

Assessment Version:

Open Circuit between M6 and splice on the violet wire
Updated September 2022

Circuit Diagnosis (Mirror Cireuit)
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Circuit Diagnosis (Mirror)
BE_MirCrtAss03_C1

Assessment Version:

Open Circuit between M4 and R3
Updated September 2022

Circult Diagnosis (Mirror Cireuit)
-

P

Circuit Diagnosis (Mirror)
BE_MirCrtAss04_C1
Assessment Version:

Open Circuit between M5 and L2
Updated September 2022

[T o e A
psa—- P

Circuit Diagnosis (Mirror)
BE_MirCrtAss05_C1
Assessment Version:

Fault in mirror select switch
Updated September 2022

Circuit Diagnosis (Mirror)
BE_MirCrtAss06_C1
Assessment Version:

Open Circuit in mirror motor between L1 and L3
Updated September 2022




- -—-"I*- —1

Fh Msster Sestieon

Lighting & Signalling HV
BE_LS_HV_ C1

Description

Updated July 2022
Updated September 2022

GPS
BE_GPS_C1

Description
Updated September 2022
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Vehicle Communitation Technologies
BE_VehComs_C1

Description

Updated September 2022

ADAS Levels of Autonomy

BE_ADAS 04 C1

Description

Updated September 202
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Parasitic Current Draw =
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Capacitors
BE_Capacitors_C1
Description

Updated September 2022
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Parasitic Current Draw
BE_PSCD_C1

Description

Updated September 2022

Horn Operation
BE_HornOp_C1

Description

Updated September 2022

Wiring Repair
BE_WireRepair_C1
Description
Updated September 2022




Ciagrosing Blown fuses wr o TOY
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Series Circuit: Ohms Law & Watts Law Parallel Circuit: Ohms Law & Watts Law Series & Parallel Circuits Diagnosing Blown Fuses
BE_OLseries_C1 BE_OLparallel_C1 BE_SrPaDyn_C1 BE_BlwFuseDiag_C1
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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SRS Crash Timing Piezoelectric Energy Flasher Units Circuit Breakers
BE_SRSop_C1 BE_PizoCry_C1 BE_Flashers_C1 BE_CircBreaker_C1
Description Covers how piezo crystals can both produce electricity Covers turn indicator curcuits and the operation of Covers the three main types of circuit breakers.
Updated September 2022 and be distorted by electricity different types of flasher units. Updated September 2022

Updated September 2022 Updated September 2022




PTC Fuses

LED s

PTC Fuse
BE_PTCfuse C1

Covers the operation of PTC fuses.
Updated September 2022
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Light Emitting Diodes (LED)

BE_LEDs_C1

Covers the construction, Types and operation of LED's.
Updated September 2022




BR Series
Braking Systems



Coetficient of Friction: i
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Friction force = Load <}t

riction = 176 Ib

Ceoefficient of Friction
BR_Friction_C1

Description

Updated September 2022
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Pascals Law
BR_PascalsLaw_C1
Description

Updated September 2022

Mechanical Leverage
BR_Leverage C1
Description

Updated September 2022

Typical Hydeaulic Braking System

wecrFO

Typical Hydraulic Brake System

BR_BasicHydBrakeSys_C1
Description
Updated September 2022

Typical Mydraulic Braking System

Typical Mydraulic Antilock Braking System

Typical Hydraulic Brake System
BR_HydBrakeMaster_C1
Description.

Updated September 2022

- fFO

Typical Hydraulic ABS System
BR_HydABSSystem_C1
Description

Updated September 2022

Traction Control System
BR_HydTC_Op_C1
Description

Updated September 2022

ABS Master Cylinder
BR_ABS_Mc_C1

Description

Updated September 2022




7O Vacuum Booster Operation wecs FO
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Tandem Master Cylinder Quick Take-up Master Cylinder Single Master Cylinder Vacuum Booster Operation
BR_TandemMc_C1 BR_QuTakeUpMc_C1 BR_SingleMc_C1 BR_VacBoosterOp_C1
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
Combination Valve e FO Disc Brake Types & inspection A Low Brake Pads Warning e ¥O
Nan Flesting Oise (Mul styte reter)
mm-—«-w.-.-«uu--g P s
e oes e tes for posing 12/

Fluid Reservoirs and Float Switches
BR_BrakeReservoirs_C1

Description
Updated September 2022

Combination Valve
BR_CombinationValve C2

Description
Updated September 2022
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Disc Brake Types and Inspection
BR_BrakeDiscInspection_C1

Description
Updated September 2022

Low Brake Pad Warning
BR_LowPadWarning C1
Description

Updated September 2022




Rear Brake Caliper P Dite Brake Notse Controt Clectric Park Brake -t |
St
-
—
f=—1

Rear Brake Caliper Brake Caliper Operation Disc Brake Noise Control Electric Park Brake

BR_RearCaliper_C1 BR_FrontCaliper_C1 BR_DiscNoiseControl C1 BR_ElectricParkBrake_C1

Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022

Banksia Park Srake Operation a4 i Rear Drum Brake Operation P

-
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Banksia Park Brake Operation Brake Drum Inspection Rear Drum Brake Operation Drum Brake Types
BR_BanksiaBrake C1 BR_BrakeDrumlinsp_C1 BR_DrumBrakeOperation_C1 BR_DrumBrakeType_C1
Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Drum Brake Cam Adjusters
BR_DrumCamAdjuster_C1

Description
Updated September 2022

.

Electric Trailer Brake

s oD

Drum Brake Screw Adjusters
BR_DrumScrewAdjuster_C1

Description
Updated September 2022

Wiheel Cylinder Inspection

Electric Trailer Brakes
BR_ElectricBrake C1

Description
Updated September 2022
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Wheel Cylinder Inspection
BR_WheelCyllnspect_C1

Description
Updated September 2022
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Park Brake Handle
BR_ParkHandBrake C1

Description
Updated September 2022

Brake Return & Betaining Springs P ad

Brake Shoe Return Spring Inspection
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Brake Component Inspection

BR_BrakeComplnsp_C1
Description
Updated September 2022

ABS/Tractionsirability Wiring
(o

ABS /Traction/Stability Wiring
BR_ABSwiringTest C1
Description

Updated September 2022

Fulity Active Wheel Speed Sensor Teating

Fully Active Wheel Speed Sensor Testing
BR_ABSFactivST_C1

Description
Updated September 2022




Fully Active Wheet Speed Sensor Testing

Inductive Whee! Speed Sensor Testing - FO Inductive Whee! Speed Sensor Testing Semi Active Whee! Speed Somor Testing

Fully Active Wheel Speed Sensor Testing Inductive Wheel Speed Sensor Testing Inductive Wheel Speed Sensor Testing Semi Active Wheel Speed Sensor Testing
BR_ABSFactivOS_C1 BR_ABSIndST_C1 BR_ABSInd0S_C1 BR_ABSSactivST_C1

Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022

Inductive Whee! Speed Sensor Tesung P ABS Controf Unit Operation e s¥O

Semi Active Wheel Speed Sensor Testing Wheel Speed Sensor Testing Inductive Wheel Speed Sensor Testing ABS Control Unit Operation
BR_ABSSactivOC_C1 BR_HydABSSpeedSensorTesting C1 BR_InductiveWheelSpeedSensors_C1 BR_HydABS_ControlUnitOp_C1
Description Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022




Traction Control Unit Operation

BR_HydABS_TC_ControlUnitOp_C1

Description

Using a Scanner ABS Data
BR_Scanner_C1

Using a Scanner ABS Data
BR_Scanner_C2

Description

Engine Exhaust Brake
BR_EngineExhaustBrake C1

Description

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
Engine Compression Braking =esFO S-Cam Alr Brake; Basic Operation Bendix Alr Brake Mu:: Basic Operation i =

e —— ——

Engine Compression Braking
BR_CumminsISx]akeBrake_C1
Description

Updated September 2022

Basic Air Brake
BR_AirBrakeSimple_C1

Updated September 2022

S-Cam Brake; Basic Operation
BR_ScamOperation_C1

Description
Updated September 2022

=

Bendix Air Brake System; Basic Operation
BR_BendixTractorOperation_C1

Description

Updated September 2022




Saendix Alr Sraks Fyrtem; ANE Opsration L L

Bendix ABS Operation
BR_AirABSsystem_C1

Description
Updated September 2022

Bendin Alr Brake System: Traction Contrel Operation an e FO Bendiz Alr Brake System: AT-6 Traction Control Valve Operation

I TO

Bendix ABS Self Diagnosis and Fault Codes Bendix Traction Control Operation Bendix AT6 Traction Control Valve
BR_AirABSsysFaultCodes_C1 BR_AirTCsystem_C1 ER_AT6&Valve C1

Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022

Air Supply System
BR_AirSupplySystem_C1
Description

Updated September 2022

saci¥O Adr Drwer Hydraulic Park Brake Foot Valve Operation B_ &

o PO

Air Over Hydraulic Booster Air Over Hydraulic Park Brake Foot Valve Operation
BR_AiroverHydraulicBooster C1 BR_AiroverHydraulicParkBrake_C1 ER_FootValve_C1
Description Description Description

Updated September 2022 Updated September 2022 Updated September 2022




Relay Valve Operation -atO

MV-3 Module (Park and Trailer Control Valves) s FO

LRI Valve (relay, anti-compounding valve)
NOrmal System Frelsure

O

Relay Valve Operation Quick Release Valve Operation Bendix MV3 Valve Bendix SR7 Valve
BR_RelayValve C1 BR_QuickReleaseValve C1 BR_MV3Module_C1 BR_SR7Valve _C1
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
TPIOC (Tractor Protection Valve) -0 TC-7 Traller Control Brake Valve - Disc Brake Runout P

Bendix TP3DC Valve
BR_TP3DCValve_C1
Description

Updated September 2022
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Bendix TC-7 Valve
BR_TC-7TrailerControlValve_C1

Description
Updated September 2022

Bendix ABS Modulator Valve
BR_M30modulatorValve_C1

Description
Updated September 2022
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Brake Disc Runout

BR_BDrunOTassIn01_C1

Teacher Resource, Multiple Runout (STD)
Updated September 2022




Dinc Brake Runout
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Brake Disc Runout
BR_BDrunQTassIn02_C1

Brake Disc Runout Assessment (0.0004")
Updated September 2022
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Brake Disc Runout

BR_BDrunQTassIn03_C1
Brake Disc Runout Assessment (0.0009")
Updated September 2022
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Dinc Brake Runout
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Brake Disc Runout

BER_BDrunQTassIn04 C1
Brake Disc Runout Assessment (0.0012")
Updated September 2022
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Dinc Brake Runout
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Brake Disc Runout
ER_EDrunQTassIn05_C1

Brake Disc Runout Assessment (0.0013")
Updated September 2022
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Brake Disc Runout
BR_BDrunQTassIn06_C1

Brake Disc Runout Assessment (0.0014")
Updated September 2022
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Brake Disc Runout

BR_BDrunQTassIn07_C1
Brake Disc Runcut Assessment (0.002")
Updated September 2022
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Brake Disc Runout
BR_BDrunOTassMmo01_C1

Teacher Resource, Multiple Runout (Metric)
Updated September 2022
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Brake Disc Runout
BR_BEDrunQTassMm02_C1

Brake Disc Runout Assessment (0.002mm)
Updated September 2022
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Brake Disc Runout Brake Disc Runout Brake Disc Runout Brake Disc Runout
BR_BDrun0TassMm03_C1 BR_BDrunOTassMm04_C1 BR_BDrunOTassMm05_C1 BR_BDrunOTassMmo06_C1
Brake Disc Runout Assessment (0.023mm) Brake Disc Runout Assessment (0.031mm) Brake Disc Runout Assessment (0.035mm) Brake Disc Runout Assessment (0.036mm)
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Brake Disc Runout

BR_BDrun0TassMm07_C1
Brake Disc Runout Assessment (0.042mm)
Updated September 2022

Brake Disc Thickness & DTV

BR_BDDTVassIn01_C1
Teacher Resource, Multiple Runout (Standard)
Updated September 2022
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Brake Disc Thickness & DTV

BR_BDDTVassIn02_C1
Brake Disc Thickness & DTV Assessment (1.102")
Updated September 2022

Brake Disc Thickness & DTV

BR_BDDTVassIn03_C1
Brake Disc Thickness & DTV Assessment (1.102 - 1.101")
Updated September 2022




Disc Brake Thickness & DTV

e e e
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Brake Disc Thickness & DTV
BR_BDDTVassin04_C1

Brake Disc Thickness & DTV Assessment (1.05 - 1.048")
Updated September 2022

Disc Brake Thickness & DTV

Brake Disc Thickness & DTV
BR_BDDTVassIn05_C1

Brake Disc Thickness & DTV Assessment (1.025")
Updated September 2022

Disc Brake Thickness & OTV

B e A
Sk ares e OV e s e

S ad

Brake Disc Thickness & DTV
BR_BDDTVassIn06_C1

Brake Disc Thickness & DTV Assessment (1.022 - 1.021")
Updated September 2022

Disc Brake Thickness & DTV
Fremt Bt Specinicoriens
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Brake Disc Thickness & DTV
BR_BDDTVassIn07_C1

Brake Disc Thickness & DTV Assessment (1.075 -1.065")
Updated September 2022

Disc Brake Thickness & OTV

Brake Disc Thickness & DTV
BR_BDDTVassIn08_C1

Brake Disc Thickness & DTV Assessment (1.075 - 1.072")
Updated September 2022

Disc Brake Thickness & DTV

Brake Disc Thickness & DTV
BR_BDDTVassMm01_C1

Teacher Resource, Multiple Runout (Metric)
Updated September 2022
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Brake Disc Thickness & DTV
BR_BDDTVassMm02_C1

Brake Disc Thickness & DTV Assessment (28mm)
Updated September 2022

Dise Brake Thickness & DTV i FO

Brake Disc Thickness & DTV
BR_BDDTVassMm03_C1

Brake Disc Thickness & DTV Assessment (28 - 27.97mm)
Updated September 2022




Dise Brake Thickness & DYV
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Brake Disc Thickness & DTV
BR_BDDTVassMm04_C1

Brake Disc Thickness & DTV Assessment (26.67 -
26.62mm)

Updated September 2022

Dise Brake Thickness & OTV
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Brake Disc Thickness & DTV
BR_BDDTVassMm05_C1

Brake Disc Thickness & DTV Assessment (26.35mm)
Updated September 2022

Dise Brake Thickness & DYV
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Brake Disc Thickness & DTV
BR_BDDTVassMm06_C1

Brake Disc Thickness & DTV Assessment (26.95 -
26.93mm)

Updated September 2022
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Brake Disc Thickness & DTV
BR_BDDTVassMm07_C1

Brake Disc Thickness & DTV Assessment (27.3 -
27.05mm)

Updated September 2022

Brake Disc Thickness & DTV
BR_BDDTVassMm08_C1

Brake Disc Thickness & DTV Assessment (27.32 -
27.24mm)

Updated September 2022

Brake Drum Measurement

BR_BDrumAssMm01_C1

Teacher Resource, Multiple Brake Drum Measurements
(Metric)

Updated September 2022

Brake Drum Inspection -t
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Brake Drum Measurement
BR_BDrumAssMm02_C1

Brake Drum Measurement Assessment (0/S 0.000mm)
Updated September 2022

Brake Drum Inspection natO
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Brake Drum Measurement
BR_BDrumAssMm03_C1

Brake Drum Measurement Assessment (0/S 0.100mm)
Updated September 2022




Brake Orum Inspection
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Brake Drum Inspection a0

Wrake Drum Inspection
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Brake Drum Measurement
BR_BDrumAssMm04 _C1

Brake Drum Measurement Assessment (0/S 0.100 -
0.200mm)

Updated September 2022
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Brake Drum Measurement
BR_BDrumAssMm05_C1

Brake Drum Measurement Assessment (0/S 0.300 -
0.400mm)

Updated September 2022
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Srake Orum Inspection - tO
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Brake Drum Measurement
BR_BDrumAssMmo06_C1

Brake Drum Measurement Assessment (0/S 0.400 -
0.600mm)

Updated September 2022
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Brake Drum Measurement
BR_BDrumAssMm07_C1

Brake Drum Assessment (0/S 1.300 - 1.500mm)
Updated September 2022

Brake Orum inspection

ncr¥O

..uln Drum Inipection e

Brake Drum Measurement
BR_BDrumAssMm08_C1

Brake Drum Assessment (0/S 1.600- 1.700mm)
Updated September 2022

Brake Drum Measurement
BR_BDrumAssIn01_C1
Teacher Resource, Multiple Brake Drum Measurements

(Standard)
Updated September 2022

Erake Drum inspoction
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Wrake Drum Inspection »a 370}

Brake Drum Measurement
BR_BDrumAssIn02_C1

Brake Drum Assessment (0/S 0.000)
Updated September 2022

Brake Drum Measurement
BR_BDrumAssin03_C1

Brake Drum Assessment (0/S 0.005")
Updated September 2022




Brake Drum Inspection e <370} Brake Drum inspection ot Brake Drum Inspection e <370} Brake Drum Inspection e it O]
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Brake Drum Measurement Brake Drum Measurement Brake Drum Measurement Brake Drum Measurement
BR_BDrumAssin04_C1 BR_BDrumAssIn05_C1 BR_BDrumAssin06_C1 BR_BDrumAssin07_C1

Brake Drum Assessment (0/S 0.005- 0.006") Brake Drum Assessment (0/S 0.015 - 0,018") Brake Drum Assessment (0/S 0.015-0.023") Brake Drum Assessment (0/S 0.050 - 0.058")
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022

Brake Drum Inspection s Orum Brake Assembly Exercise —_ a«n--rudn. =< FO
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Brake Drum Measurement Drum Brake Assembly Exercise Inertia Braking SRS Trailer Control Valve

BR_BDrumAssIn08_C1 BR_DrumBrkEx_C1 BR_OvrRunBrk_C1 BR_SR5valve_C1

Brake Drum Assessment (0/50.065 - 0.068") A Drag and drop exercise to assemble the brake in the Covers the operation of inertia braking and mechanical Covers the operation of the SRS valve in both 1 & 2 trailer
Updated September 2022 correct order brakes on light duty trailers configurations

Updated September 2022 Updated September 2022 Updated September 2022
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TP5 Tractor Protection Valve AD-IS Air Drier Air Brake System Inspection Air Brake System Inspection
BR_TP5_C1 BR_AD_IS C1 BR_ATinspTM_CA1l BR_ATinspAss00_CA1
Cover the operation of the TP5 valve Covers the operation of the AD-IS air drier Canadian Inspection Regulation Teaching Master with Canadian Assessment Version: No Faults
Updated September 2022 Updated September 2022 multiple faults Updated September 2022

Updated September 2022

Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection

BR_ATinspAss01_CA1l BR_ATinspAss02_CA1l BR_ATinspAss03_CA1l BR_ATinspAss04_CA1l

Canadian Assessment Version: Compressor Fault Canadian Assessment Version: Compressor CutOut Canadian Assessment Version: Compressor CutOut Canadian Assessment Version: Low Pressure Warning
Updated September 2022 Pressure Too High Pressure Too Low Too Low

Updated September 2022 Updated September 2022 Updated September 2022




Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection

BR_ATinspAss05_CA1l BR_ATinspAss06_CAl BR_ATinspAss07_CAl BR_ATinspAss08_CAl

Canadian Assessment Version: Low Pressure Warning Canadian Assessment Version: Low Pressure Warning not Canadian Assessment Version: Spring Brake CutIN Canadian Assessment Version: Spring Brake CutIN
Too High working pressure too high pressure too low

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022

Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection
BR_ATinspAss09_CAl BR_ATinspAss10_CAl BR_ATinspAss11 CAl BR_ATinspAss12 CAl

Canadian Assessment Version: Tractor Brake Adjustment Canadian Assessment Version: Trailer Brake Adjustment Canadian Assessment Version: Air Leak Tractor Primary Canadian Assessment Version: Air Leak Tractor
excessive travel excessive travel Circuit Secondary Circuit

Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022




Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection

BR_ATinspAss13_CAl BR_ATinspAss14_CAl BR_ATinspAss15_CAl BR_ATinspAss16_CAl

Canadian Assessment Version: Air Leak Tractor Spring Canadian Assessment Version: Air Leak Trailer Spring Canadian Assessment Version: Air Leak Trailer Service Canadian Assessment Version: SR5 Valve Fault
Brake Release Circuit Brake Release Circuit Brake Circuit Updated September 2022

Updated September 2022 Updated September 2022 Updated September 2022

Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection Air Brake System Inspection

BR_ATinspTM_AU1 BR_ATinspAss00_AU1 BR_ATinspAss01_AU1 BR_ATinspAss02_AU1

Australian Inspection Regulation Teaching Master with Australian Assessment Version: No Faults Australian Assessment Version: Compressor Fault Australian Assessment Version: Compressor CutOut
multiple faults Updated September 2022 Updated September 2022 Pressure Too High

Updated September 2022 Updated September 2022




Air Brake System Inspection
BR_ATinspAss03_AU1
Australian Assessment Version: Compressor CutOut

Pressure Too Low
Updated September 2022

Air Brake System Inspection
BR_ATinspAss04_AU1
Australian Assessment Version: Low Pressure Warning

Too Low
Updated September 2022

Air Brake System Inspection

BR_ATinspAss05_AU1
Australian Assessment Version: Low Pressure Warning

Air Brake System Inspection

BR_ATinspAss06_AU1

Australian Assessment Version: Low Pressure Warning
Too High not working

Updated September 2022 Updated September 2022

Air Brake System Inspection
BR_ATinspAss07_AU1
Australian Assessment Version: Spring Brake CutIN

pressure too high
Updated September 2022

Air Brake System Inspection
BR_ATinspAss08_AU1
Australian Assessment Version: Spring Brake CutiN

pressure too low
Updated September 2022

Air Brake System Inspection
BR_ATinspAss09_AU1

Australian Assessment Version: Tractor Brake

Air Brake System Inspection

BR_ATinspAss10_AU1

Australian Assessment Version: Trailer Brake Adjustment
Adjustment excessive travel excessive travel

Updated September 2022 Updated September 2022




Air Brake System Inspection

BR _ATinspAss1l AU1

Australian Assessment Version: Air Leak Tractor Primary
Circuit

Updated September 2022

Air Brake System Inspection
BR_ATinspAss12 AU1

Australian Assessment Version: Air Leak Tractor
Secondary Circuit

Updated September 2022

Air Brake System Inspection

BR_ATinspAss13_AU1

Australian Assessment Version: Air Leak Tractor Spring
Brake Release Circuit

Updated September 2022

Air Brake System Inspection
BR_ATinspAss14 AU1
Australian Assessment Version: Air Leak Trailer Spring

Brake Release Circuit
Updated September 2022

Air Brake System Inspection

BR_ATinspAss15_AU1

Australian Assessment Version: Air Leak Trailer Service
Brake Circuit

Updated September 2022

Air Brake System Inspection
BR_ATinspAss16_AU1

Australian Assessment Version: SRS Valve Fault
Updated September 2022

“

Bendix CHUFF Test
BR_ChuffTst_C1
Demonstrates the CHUFF test checking the operation of

the brake modulation valves
Updated September 2022

Knorr Bremse Foot Valve (6077)
BR_FtVIv6077_C1

Description
Updated September 2022




Knorr Bremse
Single Modulater Valve (6076)

Knorr Bremse Single Modulator Valve (6076)
BR_MVs6076_C1

Description

Updated September 2022

Wabco E8S Foot Valve (A€02) -y O

Wabco Foot Valve A402
BR_WabcoA402_C1

Description
Updated September 2022

Wabco £8S Valves: Y125 & Y126 - ﬁ— <70
TR OO LT T Ty OO :

o e
|
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T = - ||| pe

Wabco Front Modulators Y125 & Y126
BR_WabcoY125_C1

Description
Updated September 2022

Wabco £65 Modulator Valve: Y264 (Gus) 3+ I SN EENNINN

Wabco Rear Modulator Y264
BR_WabcoY264_C

Description

Updated September 2022
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Weight Transfer During Braking
BR_WTBD_C1

Description

Updated September 2022

Orum frake Seir P

Drum Brake Application Forces
BR_DBSA_C1

Description

Updated September 2022

gnm-u Braking System

T )
————

EV Hybrid Braking System
BR_EvBrkSys_C1

Description
Updated September 2022

Load Proportioning Valve e FO
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Front Brake Circuit

ﬁ Suspension
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Load Proportioning Valve
BR_LdPv_C1
Description
Updated September 2022




Hydraulic Power Brake Booster - O

Hydraulic Power Brake Booster
BR_HydBrkBooster_C1
Description

Updated September 2022

[Wabco PET-GFI0 Foot Valve ancs?O

Wabco PBT-GF Foot Valve
BR_WabcoPBT_GF30_C1

Covers the pneumatic and electrical operation of the PBT-
GF foot valve.
Updated September 2022

Brake Switch Operation
BR_BrkSw_C1

Covers the operation and correct adjustment of brake

pedal switches
Updated September 2022
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Pressure Sensitive Proportioning Valve
BR_PrPropVlv_C1
Covers the operation and pressure split characteristics of

a pressure sensitive proportioning valve
Updated September 2022

HCU Valve Types & Operation o FO

HCU Valve Types
BR_AbsVIVT_C1
Covers the difference in operation between ABS HCU

valves, One Valve per channel & Two Valves per channel
Updated September 2022

Wabce Trailer Control Valve (973 009) i FO
e -

Wabco Trailer Control Valve
BR_WabcoTrCntrlVlv_C1

Covers the operation of a Wabco Trailer Control Valve
with Park on Air Function.

Updated September 2022




DF Series
Diesel Fuel Systems



Bosch CR GenS Injector oot Bosch CRSY Injector <+ 7O Bosch CRS2 Injector or s 7O Commeon Rail Diesel el fhow Clrouin CeesTO
Bosch CR Gen 3 Injector Bosch CRS1 Injector Bosch CRS2 Injector Common Rail Diesel
DF_BoschCRgen3injector_C1 DF_BoschCRS1injector_C1 DF_BoschCRSZ2injector_C1 DF_CommonRailDiesel C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
o Denso CR Injector o 3 ¥O Stemens CR Injector oresTO Cummins HPI-TPI Injector orcs¥0)
=i E=—-

Cummins Celect Injector
DF_CumminsCelectInjector_C1

Description.
Updated October 2022

Denso CR Injector
DF_DensoCRinjector_C1

Description
Updated October 2022

Siemens CR Injector
DF_SiemensCRinjector_C1

Description
Updated October 2022

Cummins HPI-TPI Injector
DF_CumminsHPITPIInjector_C1

Description
Updated October 2022




B i HEULS Injector

MEULA Injector

Detroit ACR tnjector

e e e e
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Cummins PT Injection Detroit ACR Injector HEUI-A Injector HEUI-B Injector

DF_CumminPT_C1 DF_DetroitACRinjector_C1 DF_HEUI A C1 DF_HEUI_B_C1

Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
be 370 HEUI Split Shot Injector 0w s FO €1 injector P €3 injector

MEUI Gen It Injector

O o et
e (S = T —
- $ez = = [ e
HEUI Gen Il Injector HEUI Split Shot Injector E1 Injector E3 Injector
DF_HEUI_Genll_C1 DF_HEUI_SplitShot_C1 DF _InjectorE1_C1 DF_InjectorE3_C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




e ¥O

DF _InjectorN3_C1

Updated October 2022

Injector Rate Shaping Light Duty Diesel
DF_InjRateShaping C1

Typical Common Rail Fuel System
DF_TypicalMHTCommonRail_C1

Updated October 2022 Updated October 2022

Normal Operation

Pressure Protection Valve

DF_PressureProtectionValve_C1
Description
Updated October 2022

Rall Pressure Control Vatve

Rail Pressure Control Valve
DF_RailPressureControlValve_C1

Updated October 2022

High Pressure Radial Pump
DF_SiemensRadialPump_C1

Common Rail Return Flow Testing

DF_ReturnFlowTest C1

Updated October 2022 Updated October 2022

Common Reil Return Fiow Testing

Common Rail Return Flow Testing
DF_ReturnFlowTest_C2

Description
Updated October 2022




Diesel Dmission Contral Systems. P

Diesel Emission Control Systems Diesel Emission Control Systems; DPF Modes of Diesel Emission Control Systems; SCR System Exhaust Aftertreatment
DF_EmissionControls C1 Operation DF_SRC-EmissionControl C1 DF_ExhAftTreat2018_C1
Description DF_DPFoperation_C1 Description Description
Updated October 2022 Description Updated October 2022 Updated October 2022
Updated October 2022
Wit Pump and injector [ wigh on Pump ] WGT Turbocharger Operation & Testing

P —
e
o

Exhaust Aftertreatment Unit Pump and Injector Variable Displacement Hight Pressure 0il Pump VGT Turbocharger Operation and Testing
DF_ExhAftTreat2018_C2 DF_UnitPumplnjector_C1 DF_VariablePump_C1 DF_VGTExhaustTesting C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Wastegate Turbocharger Testing
DF_WastgateTurbolnspectTest_C1
Description

Updated October 2022

HD Vehicle Flash Codes
DF_EngineFaultCodes_C1

Wastegate Turbocharger Operation and Testing Cummins INSITE Program Simulator

DF_WastgateTurboOperation_C1 DF_CumminsDiagnosisECMtests C1

Description
Updated October 2022

Description
Updated October 2022

Description
Updated October 2022

Tomenen Rail Betern Flow Teating

Comemen Rail Betwrn Flow Teiting

Comenen Raill Betern Flow Teating

Tomenen Rail Betern Flow Teating

Return Flow Testing

DF_ReturnFlowTestAs01 C1

Common Return: Normal Operation

Updated October 2022

Return Flow Testing
DF_ReturnFlowTestAs02 C1

Commeon Return: Pump Fault
Updated October 2022

Return Flow Testing
DF_ReturnFlowTestAs03_C1

Common Return: Relief Valve Fault
Updated October 2022

Return Flow Testing
DF_ReturnFlowTestAs04 C1

Common Return: Nol Inj Fault
Updated October 2022




Return Flow Testing

DF_ReturnFlowTestAs05_C1
Common Return: No2 Inj Fault
Updated October 2022

Return Flow Testing

DF_ReturnFlowTestAs06_C1
Common Return: No3 Inj Fault
Updated October 2022

Commaon Rail Return Flow Testing

Return Flow Testing

DF_ReturnFlowTestAs09_C1
Common Return: No6 Inj Fault
Updated October 2022

Return Flow Testing

DF_ReturnFlowTestAs10_C1
Individual Return: Normal Operation
Updated October 2022

Return Flow Testing Return Flow Testing

DF_ReturnFlowTestAs07_C1 DF_ReturnFlowTestAs08 C1
Common Return: No4 Inj Fault Common Return: No5 Inj Fault
Updated October 2022 Updated October 2022

Return Flow Testing Return Flow Testing
DF_ReturnFlowTestAs11 _C1 DF_ReturnFlowTestAs12 C1
Individual Return: Pump Fault Individual Return: Relief Valve Fault

Updated October 2022 Updated October 2022
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Return Flow Testing Return Flow Testing
DF_ReturnFlowTestAs13_C1 DF_ReturnFlowTestAs14 C1
Individual Nol Inj Fault Individual No2 Inj Fault
Updated October 2022 Updated October 2022

Return Flow Testing Return Flow Testing
DF_ReturnFlowTestAs17_C1 DF_ReturnFlowTestAs18 C1
Individual No5 Inj Fault Individual No6 Inj Fault
Updated October 2022 Updated October 2022

Return Flow Testing

DF_ReturnFlowTestAs15 C1
Individual No3 Inj Fault
Updated October 2022

[Detroit Mechanical Unit injector a0

Detroit Mechanical Unit Injector
DF_DetroitMUlIinjector_C1

Description
Updated October 2022

Return Flow Testing

DF_ReturnFlowTestAs16_C1
Individual No4 Inj Fault
Updated October 2022

Distributor Type Injection System

DF_BoschVE_C1

Covers the operation of the Bosch Distributor Injector
Pump and hydraulic type injectors.

Updated October 2022



Common Rail Retuwrn Flow Teting

[Detroit Mechanical Unit injector

Return Flow Testing

DF_ReturnFlowTestAs17_C1

Individual No5 Inj Fault
Updated October 2022

Return Flow Testing Detroit Mechanical Unit Injector
DF_ReturnFlowTestAs18 C1 DF_DetroitMUlIinjector_C1

Individual No6 Inj Fault Description
Updated October 2022 Updated October 2022

[Exhaust Emission Anatyzer

Carbon Monsside Hydrocarbens Carbon Dioside Oxygen
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Exhaust Emission Analyzer

DF_ExGasAnalyzer_C1

5-Gas Exhaust Gas Analyzer with added Diesel Mode to
compare actual reading to Air Dilution Corrected

Readings.
Updated October 2022

Diesel Exhaust Color & Opacity

DF_ExhOpacTst_C1
Covers Exhaust Emission Standards and the DT80

Low Pressure Fuel Supply Testing
DF_LwFpTs_C1
Testing for faults in the low pressure fuel supply system

Emission Test Procedure.
Updated October 2022

to a hydraulic injection system.
Published March 2023

Distributor Type Injection System
DF_BoschVE_C1
Covers the operation of the Bosch Distributor Injector

Pump and hydraulic type injectors.
Updated October 2022

et 80 et it

D Tt il "

Mechanical Governor

DF_InLineGov_C1
Demonstrates the operating principle of a mechanical

governor as used in an Inline injector pump.
Published March 2023
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Inline Injector Pum

DF_InLinelP C1

Internal operation of the control rack, plungers and

delivery valves.

P

Lift Pump
DF_LftPmp_C1

Internal operation of a typical lift pump as fitted to an
[nline Injector Pump.




DL Series
Drivelines & Final Drives



Mypoid Final Drive with Conventional Differential i
S
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Hypoid Final Drive with Conventional Differential Driveline Angles and Phasing Measuring Driveline Angles Adjusting Final Drive Mesh
DL_IRShypoidFinalDrive_C1 DL _DrivelineAlignment_C1 DL_MeasureDrivelineAngles C1 DL_FDadj_C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Double Reduction Two Speed final Orive oLcFD Power Divider BP0 Two Speed Final Drive < TO)
B e [
"""-'--'-'- D@l As
\%l ; ‘/ﬁ'
—! 2 o
s-.--—-‘::-om - -
Pinion Preload (Press Method) Double Reduction Two Speed Final Drive Power Divider Operation Two Speed Final Drive
DL_PinionPrLoad_C1 DL_DbRedTwSpd_C1 DL_PwrDivider_C1 DL_TwSpdFd_C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Differential Lock o e FD

Differential Lock

[Controlied Traction Final Drive oL ev?D)
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Controlled Traction Final Drive

P

Tandem Drive Operation & Diagnosis

Final Drive Differential Action O

Final Drive Differential Operation

DL _DiffLck_C1 DL_CntriTract_C1 DL_TandamDiag _C1 DL_DiffAct C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
Differential Gears Operation i Differential & Clutch Based Torque Vectoring oL rFD

Differential Gears Operation

DL_DiffAct2_C1

Covers the operation of the differential gears during
straight ahead operation, turning and loss of traction in
one of the drive wheels

Updated October 2022

Differential Gears Operation

DL_DiffAct3_C1

Covers the operation of the differential gears during
normal driving and shows the wheel speed sensor data
variation during cornering as well as faluty sensor data
Updated October 2022
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Differential Based Torque Vectoring System
DL_TqVct_C1

Covers the theory of operation of the differential based

torque vectoring system through high speed cornering
Updated October 2022

Veriite Steenmg

Detroit Locker (Differential Assembly)
DL _DetroitLck_C1

Covers the operation of the detroit locker.
Updated October 2022
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Differential Gears Operation
DL_DiffAct4 C1
Shows the internal operation of the differential gear set

during straight ahead driving and turning left or right.
Updated October 2022
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Final Drive Pinion Depth
DL _PinionSt_C1
Demonstrates how to use the special tools needed to

choose the correct shim to set the Pinion Depth Correctly
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Pinion Installation & Preload

DL_PnPldLV_C1
Demonstrates assembling a pinion shaft into the final
drive housing, then checking and adjusting the bearing

preload.




EE Series
Engine Electrical




Battery Construction and Operation

EE_BatteryConstructOperation_C1

Simplified Magnetic Induction
EE_MagneticInduct_C1

e gyt
<>

Alternator Rectifier Operation

EE_Rectification_C1

Alternator Ripple Voltage Testing
EE_AltRippleTesting C1

Description Description Description Description
Updated October 2022 Updated August 2022 Updated October 2022 Updated October 2022
Charging System Principles = FO e FO Meavy Vehicle Starting & Charging Systems = 1O

A AL ot e g 8 D e B
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Charging System Principles
EE_AlternatorPrinciple_C1
Description.

Updated October 2022

Charging System Testing
EE_ChargingSysTesting C1
Description

Updated October 2022

Regulator Operation
EE_RegulatorOperation_C1

Description
Updated October 2022

Heavy Vehicle Starting and Charging
EE_24VElectricalSystems_C1

Description
Updated October 2022




Brushiess Alternator et O

PCM Controlled Charging System Operation and Starting System Testing Auto Stop System Brushless Alternator
Toaclng EE_StarterMotorTesting_C1 EE_AutoStopCircuit_C1 EE_BrushlessAlternator_C1
EE_ChargePCM_C1 Description Description Description

Description Updated October 2022 Updated October 2022 Updated October 2022
Updated October 2022

Battery Load Testing Battery Load Testing Battery Load Testing Battery Load Testing

EE_BattLoadTstAss00_C1 EE_BattLoadTstAss01_C1 EE_BattLoadTstAss02_C1 EE_BattLoadTstAss03_C1

Teaching Resource the ablility to change battery CCA and Battery Testing assessment 550CCA @ 70F: Pass Battery Testing assessment 550CCA @ 70F: Fail Battery Testing assessment 550CCA @ 30F: Pass
test parameters Updated October 2022 Updated October 2022 Updated October 2022

Updated October 2022




Bsmary Lesd Testing
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Bsveary Lesd Festing

o FO Batrary Losd Texting
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Battery Load Testing
EE_BattLoadTstAss04 C1

Battery Testing assessment S50CCA @ 30F: Fail
Updated October 2022

P -

Bsteary Lesd Testing

b T wrure =

Battery Load Testing
EE_BattLoadTstAss05 C1

Battery Testing assessment S60CCA @ 70F: Pass

Updated October 2022

Battery Load Testing
EE_BattLoadTstAss06_C1

Battery Testing assessment S60CCA @ 70
Updated October 2022

)F: Fail

H

Battery Load Testing
EE_BattLoadTstAss07_C1

Battery Testing assessment 560CCA @ 50F: Pass

Updated October 2022

Battery Load Testing

Y " wacn PO

o=

Battery Load Testing

0 Battery Load Teciing

O

Battery Load Testing
EE_BattLoadTstAss08_C1

Battery Testing assessment 560CCA @ 50F: Fail
Updated October 2022
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Battery Load Testing

St Varmpae eture = T

Battery Load Testing
EE_BattLoadTstAss09 C1

Battery Testing assessment 800CC
Updated October 2022

A @ 70F: Pass

Battery Load Testing
EE_BattLoadTstAss10 C1

Battery Testing assessment B00CCA @ 70
Updated October 2022

)F: Fail

&

>

O

Battery Load Testing
EE_BattLoadTstAss11_C1

Battery Testing assessment 800CCA @ OF: Pass

Updated October 2022
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Battery Load Testing

EE_BattLoadTstAss12 C1

Battery Testing assessment 800CCA @ 0F: Fail
Updated October 2022

Battery Load Testing
EE_BattLoadTstAss13_C1

Battery Testing assessment 680CCA @ 70F: Pass
Updated October 2022

Battery Load Testing
EE_BattLoadTstAss14 C1

Battery Testing assessment 680CCA @ 70F: Fail
Updated October 2022

Battery Load Testing

EE_BattLoadTstAss15 C1

Battery Testing assessment 680CCA @ 30F: Pass
Updated October 2022

BTy Losd Testing

o ﬁlﬁl

Battery Load Testing

EE_BattLoadTstAssle C1

Battery Testing assessment 680CCA @ 30F: Fail
Updated October Z022
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Battery Load Testing

EE_BattLoadTstAss17 _C1

Battery Testing assessment 680CCA @ 30F: Fail, (drops to
6.4V)

Updated October 2022

Bteary Losd Festing
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Charging System Perfermance Testing

Battery Load Testing

EE_BattLoadTstAss18 C1

Battery Testing assessment 560CCA @ 70F: Needs
recharging before testing

Updated October 2022

wecaFD

Charging System Performance Testing

EE_AltOutTstAss01_C1

Teaching Resource the ability to change Alternator

Specifications and test parameters
Updated March 2023




a0

Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing
EE_AltOutTstAss02_C1 EE_AltOutTstAss03_C1 EE_AltOutTstAss04 C1 EE_AltOutTstAss05_C1
14V 130A@2200: Pass 14V 130A@2200: 5% below spec, alternator 14V 130A@2200: 5% below spec, volt drop on charge 14V 130A@2200: 10% below spec, alternator
Updated March 2023 Updated March 2023 wire Updated March 2023

Updated March 2023

Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing
EE_AltOutTstAss06_C1 EE_AltOutTstAss07_C1 EE_AltOutTstAss08_C1 EE_AltOutTstAss09_C1

14V 130A@2200: 10% below spec, volt drop on charge 14V 130A@2200: no output, Purple Reg Wire Open 14V 130A@2200: no output, Brown Reg Wire Open 14V 80A@1500: Pass

wire Updated March 2023 Updated March 2023 Updated March 2023

Updated March 2023




Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing

EE_AltOutTstAss10_C1 EE_AltOutTstAss11_C1 EE_AltOutTstAss12 C1 EE_AltOutTstAss13_C1
14V 80A@1500: 5% below spec, alternator 14V 80A@1500: 5% below spec, volt drop on charge wire 14V 80A@1500: 10% below spec, alternator 14V 80A@1500: 10% below spec, volt drop on charge
Updated March 2023 Updated March 2023 Updated March 2023 wire

Updated March 2023

Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing
EE_AltOutTstAss14 C1 EE_AltOutTstAss15_C1 EE_AltOutTstAss16_C1 EE_AltOutTstAss17_C1
14V 80A@1500: no output, Purple Reg Wire Open 14V 80A@1500: no output, Brown Reg Wire Open 14V 100A@4500: Pass 14V 100A@4500: 5% below spec, alternator

Updated March 2023 Updated March 2023 Updated March 2023 Updated March 2023




Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing

EE_AltOutTstAss18_C1 EE_AltOutTstAss19 C1 EE_AltOutTstAss20_C1 EE_AltOutTstAss21 C1
14V 80A@1500: 5% below spec, volt drop on charge wire 14V 80A@1500: 10% below spec, alternator 14V 100A@4500: 10% below spec, volt drop on charge 14V 100A@4500: no output, Purple Reg Wire Open
Updated March 2023 Updated March 2023 wire Updated March 2023

Updated March 2023

Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing
EE_AltOutTstAss22 C1 EE_AltOutTstAss23_C1 EE_AltOutTstAss24 C1 EE_AltOutTstAss25_C1

14V 100A@4500: no output, Brown Reg Wire Open 14V 100A@2200: Pass 14V 100A@2200: 5% below spec, alternator 14V 100A@2200: 5% below spec, volt drop on charge
Updated March 2023 Updated March 2023 Updated March 2023 wire

Updated March 2023




Charging System Pecformance Testing

Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing
EE_AltOutTstAss26_C1 EE_AltOutTstAss27_C1 EE_AltOutTstAss28 C1 EE_AltOutTstAss29 C1
14V 100A@2200: 10% below spec, alternator 14V 100A@2200: 10% below spec, volt drop on charge 14V 100A@2200: no output. Purple Reg Wire Open 14V 100A@2200: no output. Brown Reg Wire Open
Updated March 2023 wire Updated March 2023 Updated March 2023

Updated March 2023

1

L

Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing
EE_AltOutTstAss30_C1 EE_AltOutTstAss31 _C1 EE_AltOutTstAss32_C1 EE_AltOutTstAss33_C1
14V 95A@2000: Pass 14V 95A@2000: 5% below spec, alternator 14V 95A@2000: 5% below spec, volt drop on charge wire 14V 95A@2000: 10% below spec, alternator

Updated March 2023 Updated March 2023 Updated March 2023 Updated March 2023
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Charging System Performance Testing Charging System Performance Testing Charging System Performance Testing Starter Motor Testing

EE_AltOutTstAss34 C1 EE_AltOutTstAss35 C1 EE_AltOutTstAss36_C1 EE_StartTstAss00_C1

14V 95A@2000: 10% below spec, volt drop on charge 14V 95A@2000: no output, Purple Reg Wire Open 14V 95A@2000: no output, Brown Reg Wire Open Teacher Version of Starter Motor Testing with multiple
wire Updated March 2023 Updated March 2023 faults

Updated March 2023 Updated October 2022

Starter Motor Testing Starter Motor Testing Starter Motor Testing Starter Motor Testing
EE_StartTstAss01 C1 EE_StartTstAss02_C1 EE StartTstAss03 _C1 EE_StartTstAss04 C1
Assessment Version: Normal Operation Assessment Version: Relay Coil Open Assessment Version: Relay Contacts Open Assessment Version: Solenoid Contacts Open

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Starter Motor Testing Starter Motor Testing Starter Motor Testing Starter Motor Testing

EE_StartTstAss05_C1 EE_StartTstAss06_C1 EE_StartTstAss07_C1 EE_StartTstAss08_C1
Assessment Version: Hold-IN Coil Open Assessment Version: Pull-IN Coil Open Assessment Version: P/N Switch Open Assessment Version: Starting Motor Open
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Starter Motor Testing Starter Motor Testing Starter Motor Testing Starter Motor Testing
EE_StartTstAss09_C1 EE_StartTstAss10_C1 EE_StartTstAss11 C1 EE_StartTstAss12 C1
Assessment Version: Voltage drop solenoid contacts Assessment Version: Voltage drop Power Cable Assessment Version: Voltage drop Ground Cable Assessment Version: Motor Poling

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Starter Motor Testing
EE_StartTstAss13_C1

Assessment Version: Tight Engine
Updated October 2022

Starter Motor Testing
EE_StartTstAss14 C1

Assessment Version: Pre-Engagement Lever
Updated October 2022

Starter Motor Testing
EE_StartTstAss15_C1

Assessment Version: Bad Battery
Updated October 2022

HD Battery Cable Testing
EE_HDStChCbTstTM_C1

Teaching Master Versions with multiple faults
Updated October 2022

weoa T

HD Battery Cable Testing

EE_HDStChCbAss00_C1
Assessment Version:

HD Battery Cable Testing

EE_HDStChCbAss01_C1
Assessment Version: Excessive voltage drop Batt 1 Pos

HD Battery Cable Testing

EE_HDStChCbAss02_C1
Assessment Version: Excessive voltage drop Batt 1 Neg

HD Battery Cable Testing
EE_HDStChCbAss03_C1

Assessment Version: Excessive voltage drop Batt 2 Pos

Normal no excessive voltage drops
Updated October 2022

post to terminal
Updated October 2022

post to terminal
Updated October 2022

post to terminal
Updated October 2022




D Sattery Cable Test

HD Battery Cable Testing

EE_HDStChCbAss04_C1

Assessment Version: Excessive voltage drop Batt 2 Neg
post to terminal

Updated October 2022

HD Battery Cable Testing

EE_HDStChCbAss05_C1

Assessment Version: Excessive voltage drop Batt 3 Pos
post to terminal

Updated October 2022

o FO

HD Battery Cable Testing
EE_HDStChCbAss06_C1
Assessment Version: Excessive voltage drop Batt 3 Neg
post to terminal
Updated October 2022

HD Battery Cable Testing

EE_HDStChCbAss07_C1

Assessment Version: Excessive voltage drop Batt 4 Pos
post to terminal

Updated October 2022

e O

HD Battery Cable Testing

EE_HDStChCbAss08_C1

Assessment Version: Excessive voltage drop Batt 4 Neg
post to terminal

Updated October 2022

e O

HD Battery Cable Testing

EE_HDStChCbAss09_C1

Assessment Version: Excessive voltage drop Batt Pos
cable to starter motor

Updated October 2022

HD Battery Cable Testing

EE_HDStChCbAss10_C1

Assessment Version: Excessive voltage drop Batt Neg
cable from starter to battery 1

Updated October 2022

HD Battery Cable Testing
EE_HDStChCbAss11_C1

Assessment Version: Excessive voltage drop Pos jumper

cable Batt 1 to Batt 2
Updated October 2022




D Battery Cable Test

HD Battery Cable Testing
EE_HDStChCbAss13_C1

HD Battery Cable Testing

EE_HDStChCbAss12 C1

Assessment Version: Excessive voltage drop Pos jumper
cable Batt 2 to Batt 3

Updated October 2022

cable Batt 3 to Batt 4
Updated October 2022

Assessment Version: Excessive voltage drop Pos jumper

HD Battery Cable Testing

EE_HDStChCbAss14 C1

Assessment Version: Excessive voltage drop Neg jumper
cable Batt 1 to Batt 2

Updated October 2022

waortO

HD Battery Cable Testing
EE_HDStChCbAss15_C1

Assessment Version: Excessive voltage drop Neg jumper

cable Batt 2 to Batt 3
Updated October 2022

MO Starter Motor Testing

HD Battery Cable Testing
EE_HDStChCbAss16_C1

Assessment Version: Excessive voltage drop Neg jumper

HD Starter Motor Testing

EE_HDstrtTstTM_C1
Teaching Master Versions with multiple faults
cable Batt 3 to Batt 4 Updated October 2022

Updated October 2022

MO Starter Motor Testing

HD Starter Motor Testing
EE_HDstrtTstAss00_C1

Assessment Version: Normal Operation
Updated October 2022

MO Starter Motor Testing

Camoriam

[ JpS—

HD Starter Motor Testing
EE_HDstrtTstAss01_C1

Assessment Version: Open Relay Coil
Updated October 2022




MO Startor Motor Testing

Orane 7O

MO Startor Motor Testing Orate O

-

HD Starter Motor Testing
EE_HDstrtTstAss02_C1

Assessment Version: Open Relay Contacts
Updated October 2022

HD Starter Motor Testing

EE_HDstrtTstAss03_C1
Assessment Version: Solenoid Contacts Open
Updated October 2022

MO Starter Motor Testing Orate 10

MD Starter Motor Testing Drate 70

-

HD Starter Motor Testing
EE_HDstrtTstAss04 C1

Assessment Version: Hold-IN coil open
Updated October 2022

HD Starter Motor Testing
EE_HDstrtTstAss05_C1

Assessment Version: Pull-IN coil open
Updated October 2022

WD Starter Motor Testing

i

Ovate O

HD Starter Motor Testing
EE_HDstrtTstAss06_C1

Assessment Version: Ignition Sw St open circuit

Updated October 2022

HD Starter Motor Testing
EE_HDstrtTstAss07_C1

Assessment Version: Motor open circuit
Updated October 2022

MO Starter Motor Testing Oeate 7O

-

HD Starter Motor Testing
EE_HDstrtTstAss08_C1

Assessment Version: Solenoid contacts voltage drop
Updated October 2022

Commnan
-

HD Starter Motor Testing
EE_HDstrtTstAss09_C1

Assessment Version: Voltage drop positive starter cable
Updated October 2022
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MD Starter Motor Testing

s

HD Starter Motor Testing
EE_HDstrtTstAss10_C1

Assessment Version: Voltage drop negative starter cable
Updated October 2022

HD Starter Motor Testing
EE_HDstrtTstAss11 _C1

Assessment Version: Worn Armature bushes
Updated October 2022

MO Starter Motor Testing

D Starter Motor Testing Cean 7O

-

HD Starter Motor Testing
EE_HDstrtTstAss12_C1

Assessment Version: Tight Engine
Updated October 2022

HD Starter Motor Testing
EE_HDstrtTstAss13_C1

Assessment Version: Pre-engagement linkage failure
Updated October 2022

WO Starter Motor Testing Tram 70

[ Ry

HD Starter Motor Testing

EE_HDstrtTstAss14 C1
Assessment Version: Faulty Clutch Switch
Updated October 2022

HD Starter Motor Testing

EE_HDstrtTstAss15_C1
Assessment Version: Fulty Over Crank Switch
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Lenz's Law
EE_LenzLaw _C1
Description

Updated October 2022
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Starter Solenoid Operation
EE_STSOLOP_C1

Description
Updated October 2022




Smart Idle-Stop System
EE_IntAutoStop_C1

Description
Updated October 2022
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Lead Acid Battery Chemistry
EE_LABattChem_C1

Description
Updated October 2022
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Four-Stroke Diesel Cycle a0

Pressure, Temperature and Volume Four Stroke Gasoline Cycle Four Stroke Diesel Cycle The Two Stroke Cycle
EN_PressureTemp_C1 EN_GasFourStrokeCycle_C1 EN_Clengine C1 EN_TwoStrokeCycle_C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Rotary Cycle
EN_RotaryCycle_C1

Description.
Updated October 2022

Atkinson Cycle Engine
EN_AtkinsonCycle_C1
Description

Updated October 2022

SI Engine Components
EN_SIEngineAssy_C1

Description
Updated October 2022

Steam Engine
EN_SteamEngine_C1
Description

Updated October 2022
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Pressure and Boiling Point

EN_CoolantPressureTemp_C1

00 e 51 1WA Sgres s Vn st g Fan e e A PR Vgt e
v

Engine Cooling System Operation
EN_CoolingSystem _C1

vsesiifiia:

Cooling System Thermostat
EN_Thermostat_C1

i FO

Two Stroke Engine Air Cooling
EN_AirCooled_C1

Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
mo-r:-:.mm enc3FO Oit Pump Typos en 3O PR

Engine Lubrication System
EN_EngineLube_C1

Description
Updated October 2022
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Engine Oil Pump
EN_OilPressureCntrl_C1

Description
Updated October 2022

0il Pump Types
EN_OilPumpTypes_C1
Description

Updated October 2022

Variable Displacement Oil Pump
EN_VarOilPump_C1

Description
Updated October 2022




Engine O Filter it Analysing Engine Bearing Failure e as PO Analyring Engine Bearing failure o FO
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Engine 0il Filter Analysing Engine Bearing Failure Analyzing Engine Bearing Failure Crankshaft Lubrication
EN_OilFilter_C1 EN_BearingAnalysis_E1 EN_BearingAnalysis_U1 EN_CrankshaftLubrication_C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
weca¥O Camshaft Operation — a0
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Tensile Force and Bolt Tension

EN_Boltinspection_C1

Description
Updated October 2022

Engine Mechanical Testing
EN_MechanicalTesting C1

Description
Updated October 2022

Camshaft Operation
EN_DieselCamshaftOperation_C1

Description
Updated October 2022

Valve Rotator
EN_ValveRotator C1

Description
Updated October 2022




Cverhead Camahalt Tirming Gears TR

Overhead Camshaft Timing Gears
EN_CumminsOHCtimingGears_C1
Description

Updated October 2022

Variable Valve Timing vWT
el

Variable Valve Timing VVT
EN_VariableValveTiming C1

Description
Updated October 2022

Audi Variabis Cam Life L il

Audi Variable Valve Lift
EN_AudiVariableValveLIft_C1

Description
Updated October 2022

Honda VTEC
EN_HondaVTEC_C1

Description
Updated October 2022
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Variable Valve Lift
EN_VariableValveLift C1

Description
Updated October 2022

T

Cylinder Deactivation s FO
-
PE——

Fiat MultiAir
EN_FiatMultiAir C1

Description
Updated October 2022

—*hﬁﬁhm

Cylinder Deactivation
EN_CylDeactivate C1
Description

Updated October 2022

Camshafts and Valve Timing
EN_Cams ValveTiming C1
Description

Updated October 2022




VGT Turbocharger Operation
EN_VarTurbo_C1

Description

Updated October 2022

e O

Engine Testing
EN_MechAs00_C1

Teaching Resource, Random multiple faults
Updated October 2022

Engine Testing
EN_MechAs03_C1

No1l Exhaust Valve Leaking
Updated October 2022

Engine Testing
EN_MechAs01_C1

Normal Operation
Updated October 2022

Engine Testing

Engine Testing
EN_MechAs04_C1

No 1 Intake Valve Leaking
Updated October 2022

B 4

Engine Testing
EN_MechAs02_C1

Worn Rings

Updated October 2022

Engine Testing

EN_MechAs05_C1
No 2 Exhaust Valve leaking
Updated October 2022

Engine Testing

EN_MechAs06_C1
No 2 Intake Valve Leaking
Updated October 2022




Engine Testing
EN_MechAs07_C1

No 3 Exhaust Valve leaking
Updated October 2022

Engine Testing
EN_MechAs08_C1

No 3 Intake Valve Leaking
Updated October 2022

Engine Testing
EN_MechAs09_C1

No 4 Exhaust Valve leaking
Updated October 2022

Engine Testing
EN_MechAs10_C1

No 4 Intake Valve Leaking
Updated October 2022

Engine Comparison: Atkinson to Otto Cycle
EN_AtkinOttoComp_C1

HCCI Combustion Cycle
EN_HCClIcycle_C1

EN_MillerCycle_C1

Updated October 2022 Updated October 2022 Updated October 2022

System

Cooling System Temperature Inspection
EN_EngTmpTst_C1

Covers the testing of cooling system component

temperatures under varying conditions
Updated October 2022




Engine Coolant Flow Directions. e FO

Electrie Conling fans &

S

Engine Coolant Flow Directions
EN_EngCiFITy_C1
Covers the difference between normal and reverse flow

cooling systems
Updated October 2022

Engine Coolant Inspection
EN_ClntAss02_C1

Glycol = 0%

Reserve Alkalinity = 3.2
pH=6.5

Updated October 2022

Electric Cooling Fans

EN_EnElFan_C1

Covers the operation of electric cooling system fans
controlled by both thermo-switches and PCM controlled

fans.
Updated October 2022

VGT Turbo Scan Data
EN_VarTurboGR_C1

Description
Updated October 2022
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Engine Coolant Inspection
EN_ClntAss03_C1

Glycol = 33%

Reserve Alkalinity = 3.2
pH=11

Updated October 2022

Engine Coolant Inspection

EN_ClntAss01_C1

Glycol = 33%

Reserve Alkalinity = 3.2
pH=6.5

Updated October 2022

Em e FD

Variable Compression Ratio

EN _VarComp_C1

Nissan Variable Compression Turbo Engine showing the

method of varying the compression
Updated October 2022
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Automotive Hand Tools
FS_HandTools_E1
Description

Updated October 2022
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Automotive Hand Tools
FS_HandTools Ul
Description

Updated October 2022

Vernier Measuring Tools
FS_Vernier C1
Description

Updated October 2022

P _eaFO

Dial Gauge, Measuring Camshaft Lift
F5_DialGauge C1

Description

Updated October 2022

Meitric Dutside Misrometers

8 arrr sty e
trd m manar i les du di pern 3 g e by

Dutside Micrometer, Metric
FS_MetricMicrometer_C1

Description.
Updated October 2022

ra-8 FO

Dutside Micrometer, Standard
FS_StdMicrometer_C1

Description
Updated October 2022

Ouy Averylene Welding & Cutting
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Oxy Acetylene Welding and Cutting
F5_OxyAcetylens_C1

Description

Updated October 2022

Vehizie Mansuvering in Workthopt -

Vehicle Manouvering in Workshops
FS_VehOnHoist_C1

Description
Updated October 2022




Outside Micrometer Exercise 01 (Metric)
FS_MicMeEx01 C1

Outside Micrometer Exercise 01 (Standard)
FS_MicStdEx01_C1

Outside Micrometer Exercise 02 (Metric)
FS_MicMeEx02_C1

Outside Micrometer Exercise 02 (Standard)
FS_MicStdEx02_C1

Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
[Outaise Micrometer Exercise (Motric) m’_”;ﬁ_{; [Outside Micrometer Exercire (Motric) ~______;<_:'w'

Outside Micrometer Exercise

FS_MicMeEx01a_C1
All Valves in Spec
Updated October 2022

Outside Micrometer Exercise

FS_MicMeEx01b_C1
No1 Valve below Spec
Updated October 2022

QOutside Micrometer Exercise

FS_MicMeEx01c C1
No2 Valve below Spec
Updated October 2022

Outside Micrometer Exercise

FS_MicMeEx01d_C1
No3 Valve below Spec
Updated October 2022
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Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise
FS_MicMeEx01le C1 FS_MicMeEx01f C1 FS_MicMeEx01g C1 FS_MicMeEx01h C1
No4 Vaive below Spec No5 Valve below Spec Noé Valve below Spec All Valves below Spec
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise
FS_MicMeEx02a_C1 FS_MicMeEx02b_C1 FS_MicMeEx02c C1 FS_MicMeEx02d_C1

All Pistons in Spec Nol Piston below Spec No2 Piston below Spec No3 Piston below Spec
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




[ Outside Micrometers Exercise (Metric) e YO
-

Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise
FS_MicMeEx02e_C1 FS_MicMeEx02f_C1 FS_MicMeEx01g C1 FS_MicMeEx02h_C1

No4 Piston below Spec No5 Piston below Spec Noé6 Piston below Spec All Pistons below Spec
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise
FS_MicStdEx01a_C1 FS_MicStdEx01b_C1 FS_MicStdEx01c_C1 FS_MicStdEx01d_C1
All Valves in Spec Nol Valve below Spec No2 Valve below Spec No3 Valve below Spec

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Outside Micrometer Exercise Outside Micrometer Exercise QOutside Micrometer Exercise Outside Micrometer Exercise

FS_MicStdEx01e_C1 FS_MicStdEx01f C1 FS_MicStdEx01g C1 FS_MicStdEx01h_C1
No4 Valve below Spec No5 Valve below Spec No6 Valve below Spec All Valves below Spec
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise Outside Micrometer Exercise
FS_MicStdEx02a_C1 FS_MicStdEx02b_C1 FS_MicStdEx02c_C1 FS_MicStdEx02d_C1
All Pistons in Spec No1l Piston below Spec No2 Piston below Spec No3 Piston below Spec

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Outside Micrometer Exercise

FS_MicStdEx02e_C1
No# Piston below Spec
Updated October 2022

Outside Micrometer Exercise (Standard)

Outside Micrometer Exercise

FS_MicStdEx02f C1
No5 Piston below Spec
Updated October 2022

Outside Micrometer Exercise

FS_MicStdEx02g C1
No6 Piston below Spec
Updated October 2022

Outside Micrometer Exercise

FS_MicStdEx02h_C1
All Pistons below Spec
Updated October 2022
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Measure and Identify Thread Pitch
FS_TPlass 01 _C1

Boltl: 1/4x 20 x 3/4in

Bolt2: M6 x 1.0 x 20mm

Updated October 2022
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Measure and Identify Thread Pitch
FS_TPlass_02_C1

Bolt1:5/16x18x1 1/2in

Bolt2: M8 x 1.25 x 30mm

Updated October 2022

=
"

=R e =B

Measure and Identify Thread Pitch
FS_TPlass_03_C1

Bolt1: M10x 1.0 x 10mm

Bolt2: 3/8 x 16 x 3in

Updated October 2022




GF Series
Gasoline Fuel Systems



Katrering IENItOn Specatien g PO s o ga PO Waste Spark ignition Gperetien orcaFO

Kettering Ignition System Optical Ignition System Waste Spark Ignition System Coil Over Plug Ignition System
GF_Pointslgn_C1 GF_OpticalSensor_C1 GF_WasteSpark C1 GF_CoilOverPlug C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
Bosch HET Ignition o or T o s ¥ MT Lead Leakage . arer PO HE ignition Primary Testing sensor spnat veltags arcsFD
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Bosch HEI Ignition Hall Sensor Ignition HT Lead Leakage HEI Ignition Primary Circuit Testing
GF_BoschHEI Ignition_C1 GF_HallSensor C1 GF_LeadLeakage C1 GF_ElectroniclgnPrimaryTesting C1
Description. Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Ignition Coil Testing
GF_CoilTesting C1
Description

Updated October 2022

Points Ignition Scope Testing

GF_PointsScope_C1
Description
Updated October 2022

Points Ignition Testing
GF_PointsTesting_ C1

Description
Updated October 2022

Reserve Voltage

GF_ReserveVoltage C1
Description
Updated October 2022

Hall & Optical Sensor Tessi Senser Fewes

G ot

Cpnder prevare Sciurs e 12 Segrees

Hall and Optical Sensor Testing
GF_HallOpticalTesting C1

Description
Updated October 2022
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Ford ECCIV Crank Sensor

Combustion Process
GF_CombustionNormalAbnormal C1
Description

Updated October 2022

Ford ECCIV Ignition
GF_FordTFlIgnition_C1

Description
Updated October 2022

Ford ECCV Ignition
GF_FordAUIgnition_C1
Description

Updated October 2022




GM Delco Crank & Cam Sensors o i FO Toyota TCCS Crank & Cam Sentors
. > o Spede & Adarce)

HEL Ignition Scope Testing Frimary Farade Fattern

GM Delco Ignition Toyota TCCS Ignition
GF_GM_V6_Ignition_C1 GF_Toyotalgnition_C1
Description Description

Updated October 2022 Updated October 2022

HEI Ignition Scope Testing
GF_BoschHEI Scope_C1

Description
Updated October 2022

HEI Ignition Primary Testing
GF_BoschHEI_Testing C1

Description
Updated October 2022

Mechanical Fuet Pump e et fems rasTO Mechanical fuel Pump e fue e -
Pt 1 Sy et 10 €ty PR
"

Mechanical Fuel Pump Mechanical Fuel Pump)
GF_MechanicalFuelPump_E1 GF_MechanicalFuelPump_U1
Description Description

Updated October 2022 Updated October 2022

Typical Single Barrel Carburettor we spees

Typical Carburettor

GF_Carburettor_E1
Description
Updated October 2022

Typical Single Barrel CHrDUretor e tpees —

Typical Carburettor

GF_Carburetter_Ul
Description
Updated October 2022




g O EFi Fuel Dolivery System Prewure Test - Mormal idle Speed

EFI Fuel Delivery System
GF_GasEFIOperationTesting_C1

EFI Fuel Pressure Testing
GF_FuelPressureTesting_C1

T

Beturniess §lectronically Controlled Fusl System arcsFO
ot rpenrn 8

Returnless Fuel System (Mechanically Regulated)
GF_RtnlessMechFuelOperation_C1

Returnless Fuel System (Electronically Regulated)
GF_RtnlessElecFuelOperation_C1

Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
Engine System e o gy FO
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Engine Management System Operation

GF_EngManageOperation_C1
Description
Updated October 2022

Engine Management Circuit Testing

GF_EngManageTesting C1

Description
Updated October 2022

Vane Air Flow Meter
GF_Air Measurement_C1

Description
Updated October 2022

Gasoline Direct Injection
GF_GDI_C1

Description
Updated October 2022




EGR Operation using Vacuum v v EGR Operation using Step Motor s

DFI Modes of Operation Positive Crankcase Ventilation EGR using Vacuum EGR using Stepper Motor
GF_DFImodes_C1 GF_PCVsys_C1 GF_EGRsysVac_C1 GF_EGRsysStep_C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Cngine Coolant Temperature Sensor Circult (ECT) wra O POM Switeh Input Testing P

FGR Operation using VVT

= ii=

EGR using VVT Port Injector ON Time Engine Coolant Sensor Circuit Test PCM Switch Circuit Test
GF_EGRvarVlvTime_C1 GF_PortFuelOnTime_C1 GF_ECTcircuitTest_C1 GF_PCMswCircuit_C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Exhaust Emission Analyser
GF_ExGasAnalyzer_C1

Lambda and Exhaust Emissions
GF_LambdaEmissionValues_C1

Updated October 2022 Updated October 2022

Oxygen Sensor and Lambda Data

GF_02SLambda_C1

Description
Updated October 2022

Oxygen Sensor and Fuel Trim Data
GF_02STrim_C1

Description
Updated October 2022

Using A Scanner (engine data)

W & @ e
= B

OBD Engine Data Recording
GF_OBDII_Data_C1

Broadband Sensor Data Recording
GF_BroadbandSignals_C1

Updated October 2022 Updated October 2022

Using a Scanner

GF_Scanner_C1
Description
Updated October 2022

e

EVAP System (Basic)

GF_EVAPbasicSys_C1
Description
Updated October 2022




a4

ECM Comtrolied EVAP System
ety

EVAP System (EONV Fault Detection) EVAP System; ECM Control Version 1 EVAP System; ECM Control Version 2 EVAP Split System
GF_EVAP_EONV_C1 GF_EVAP_C1 GF_EVAP_C2 GF_EVAPSplitSys_C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Secondary Air Injection Missfire Monitor PCM Circuit Tracing PCM Circuit Measurement
GF_AirInjection_C1 GF_MissfireMon_C1 GF_WirelSOtrace02_C1 GF_ECMwiringTest_C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




eren FIO

P P eren FIO
02 Sensor & Trim Inspection 02 Sensor & Trim Inspection 02 Sensor & Trim Inspection 02 Sensor & Trim Inspection
GF_02FT_Ass01_C1 GF_02FT_Ass02_C1 GF_02FT_Ass03_C1 GF_02FT_Ass04_C1
Normal Operation Catalyst Faulty Intake Air Leak Low Fuel Flow
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
erea T e FO Oxygsn Seneor & Fusl Trim ASSsSsment owc1FO Oxygsn Sensar & Fus! Trim Asssssment ey FO

02 Sensor & Trim Inspection

GF_02FT_Ass05_C1
Rich Condition
Updated October 2022

Ouygsn Sensor & Fisl Trime Assss sment

02 Sensor & Trim Inspection

GF_02FT_Ass06_C1
Normal Operation
Updated October 2022

02 Sensor & Trim Inspection

GF_02FT_Ass07_C1
Catalyst Faulty
Updated October 2022

02 Sensor & Trim Inspection

GF_02FT_Ass08_C1
Intake Air Leak
Updated October 2022




orce T EFI Fuel Delivery Assessment arcy PP

e FO Craygen Sensor & Fuel Trim Asses soen an e FO L1 Fuel Delivery Asiesiment

02 Sensor & Trim Inspection 02 Sensor & Trim Inspection EFI Fuel Delivery Assessment EFI Fuel Delivery Assessment
GF_02FT_Ass09_C1 GF_02FT_Ass10_C1 GF_FuelTstAss00_C1 GF_FuelTstAss01_C1
Low Fuel Flow Rich Condition Normal Delivery Low Pressure; Supply Problem
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
R Fuel Delivery Assesiment orce T EFI Fusl Delivery Assessment oy P R Fuel Delivery Assesiment orce T EFI Fusl Delivery Assessment ar.cy P

EFI Fuel Delivery Assessment EFI Fuel Delivery Assessment EFI Fuel Delivery Assessment EFI Fuel Delivery Assessment
GF_FuelTstAss02_C1 GF_FuelTstAss03_C1 GF_FuelTstAss04_C1 GF_FuelTstAss05_C1

Low Pressure; Regulator Problem High Pressure; Regulator Problem High Pressure; Engine Problem Erratic Pressure; Supply Problem
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




E£F1 Fuel Delivery Assessment pp 3
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EFI Fuel Delivery Assessment EFI Fuel Delivery Assessment Lean Running Engine Diagnosis Testing Alcohol Content of Fuel
GF_FuelTstAss06_C1 GF_FuelTstAss07_C1 GF_LeanDiag C1 GF_FuelAlcoholAss01_C1

Erratic Pressure; Regulator Problem Erratic Pressure; Engine Problem Covers the use of Leak Machines to aid Diagnosis 10%

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

FuelrAicanal Testing an <o FO FuelrAscone: Testing ar. v FO) ) F o1 7O
11§ ===

Testing Alcohol Content of Fuel Testing Alcohol Content of Fuel Wideband O2 Sensor Throttle Position Sensor

GF_FuelAlcoholAss02_C1 GF_FuelAlcoholAss03_C1 GF_Wb02_C1 GF_TPS_C1

50% 90% Description Demonstrates the operation and testing of a TPS sensor.

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Accelerator Pedal Position Sensor
GF_AcPdSen_C1
Demonstrates the operation and testing of an APPS

Sensor.
Updated October 2022

Manifold Absolute Pressure Sensor

GF_MAP_C1
Demonstrates the operation and testing of a MAP sensor.
Updated October 2022

or < e ¥O)

Mass Airflow Sensor

GF_HtWire_C1
Demonstrates the operation and testing of a MAF sensor.
Updated October 2022
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Karman Vortex Sensor
GF_VortexSnsr_C1
Demonstrates the operation and testing of a Karman

Vortex sensor.
Updated October 2022




HA Series
Heating & Air Conditioning
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Refrigerant Pressure & Boiling Peint

Basic Refrigerant Principles
HA _BasicPrinciples_C1
Description

Updated October 2022

Refrigerant Pressure and Boiling Point

HA_R134aPressTemp E1
International English Version
Updated October 2022

wonmz T

Refrigerant Pressure and Boiling Point

HA_R134aPressTemp_Ul
US English Version
Updated October 2022

Condensor Operation
HA_Condensor_E1

International English Version
Updated October 2022

L

T

Condensor Operation

HA Condensor Ul
US English Version
Updated October 2022

Accumulator Operation

HA_AccumulatorOperation_E1
International English Version
Updated October 2022

]

Accumulator Operation

HA_AccumulaterOperation U1
US English Version
Updated October 2022

Receiver Drier Operation
HA ReceiverDrierOp _C1
Description

Updated October 2022




FOT Tube Lvaporator Opecation v ua 7O FOT Tube Evaporator Operation s FO TX Valve & Evaporator Operation TX Valve & Evaporator Operation A
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FOT Tube Evaporator FOT Tube Evaporator TX Valve and Evaporator TX Valve and Evaporator
HA_FOTevaporator_E1 HA_FOTevaporator_Ul HA_TXevaporatorDetail E1 HA_TXevaporatorDetail Ul
International English Version US English Version International English Version US English Version
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Magnetic Clutch Compressor Magnetic Clutch Compressor Electronic Variable Displacement Compressor Electronic Variable Displacement Compressor
HA_MagClutchCompressor_E1 HA_MagClutchCompressor_U1 HA_VarDispCompressElec_E1 HA_VarDispCompressElec_U1
International English Version US English Version International English Version US English Version

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




& Alr Basic . fFO

Pressure Sensitive Variable Displacement Compressor Pressure Sensitive Variable Displacement Compressor TX AC System Basic Operation TX AC System Basic Operation
HA_VarDispCompressPress_E1 HA _VarDispCompressPress_Ul HA_TXsysOperation_E1 HA_TXsysOperation_Ul
International English Version US English Version International English Version US English Version

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

- Al e ¥O

s rmem o e e e vy ot wanmre
-

T e S, (ot 25 et S0 S 58—
—r R gatatiiog
S Bk i

TX AC System Electrical Control TX AC System Electrical Control Performance Testing Temperature Testing
HA_TXsysElectrical E1 HA_TXsysElectrical Ul HA_ACperformanceTesting_C1 HA_ACtempTesting_C1
International English Version US English Version Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Pressure Testing Pressure Testing Pressure Diagnosis Pressure Diagnosis
HA_ACpressureTesting E1 HA_ACpressureTesting Ul HA_ACpressureDiagnosis_E1 HA_ACpressureDiagnosis_U1l
International English Version US English Version International English Version US English Version
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Automatic Climate Control Automatic Climate Control FOT Tube AC System Operation FOT Tube AC System Operation
HA_AutoClimateControl E1 HA_AutoClimateControl_U1l HA_FOTsystemOp_E1 HA_FOTsystemOp_U1l
International English Version US English Version International English Version US English Version

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Semi-Automatic Climate Control

HA _SemiAutoClimateControl_E1

Semi-Automatic Climate Control

HA_SemiAutoClimateControl_U1

g & e € e Servies pp——

Service Inspection

HA_TXinspection_E1

Service Inspection

HA_TXinspection_U1l

International English Version US English Version International English Version US English Version
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
Water Préssurs & Boiling Poing san sy PO
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Water Pressure and Boiling Point
HA_WaterPressTempEvac_E1

International English Version
Updated October Z022
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Water Pressure and Boiling Point
HA_WaterPressTempEvac_Ul

US English Version
Updated October Z022Z

Ventilation System
HA_Ventilation_C1

Description

Updated October 2022

Fressure Diagnosis e T

[ on | U S PR —
e
- Tt R g e w0 @l el T g T
Fam e
et pesmbotalegei ooty

Pressure Diagnosis 01
HA_PressureDiag01_C1

Normal Refrigerant Charge
Updated October 2022
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Pressure Diagnosis 02

HA_PressureDiag02_C1
Slightly Low Refrigerant Charge
Updated October 2022
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Pressure Diagnosis 03

HA_PressureDiag03_C1
Very Low Refrigerant Charge
Updated October 2022
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Pressure Diagnosis 04

HA_PressureDiag04 C1
High Refrigerant Charge
Updated October 2022

Pressure Diagnosis 05

HA PressureDiag05_C1
Small amount of Air in Refrigerant
Updated October 2022

PO
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Fressure Diagnosis ey

Pressure Diagnosis 06

HA PressureDiag06_C1
Lots of Air in Refrigerant
Updated October 2022

i
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Fressure Dlagnosis [

Pressure Diagnosis 07
HA_PressureDiag07_C1

Moisture in Refrigerant
Updated October 2022

e g s 08 FEF CEREL

Fressure Diagnosis ey

Pressure Diagnosis 08
HA_PressureDiag08_C1

TX Valve Open
Updated October 2022
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Pressure Diagnosis 09

HA PressureDiag09 _C1
TX Valve Closed
Updated October 2022
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Pressure Diagnosis 10

HA PressureDiagl0_C1
Thermo Sw Fault
Updated October 2022

Pressure Diagnosis 11
HA_PressureDiagll C1

Thermo Sw Adjustment
Updated October 2022

Pressure Diagnosis 12
HA _PressureDiagl2 C1

Compressor Fault
Updated October 2022

Pressure Diagnosis 13

HA_PressureDiagl3_C1
Restriction
Updated October 2022
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R1234yf verses R134A Pressure & Boiling Point
HA R1234 R134 U1

US Language Version
Updated October 2022

-
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R1234yfverses R134A Pressure & Boiling Point
HA_R1234 R134 E1

International English Version
Updated October 2022

EV HVAC Type 1
HA_EV_HVAC_T1_C1
A/C & PTC Heating
Updated October 2022

EV HVAC Type 2
HA_EV_HVAC_T2_C1

Reverse Cycle System
Updated October 2022




HE Series
Hybrid & Electric Vehicles
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Toyota Hybrid Power Split Device
HE_PriusPowerSplit_C1

Description
Updated October 2022

Toyota Hybrid Drive Train and Power Split Device

HE_ToyDrTrainPowerSplit_C1
Description
Updated October 2022

Electronically Commutated Traction Motor

HE_ElecComTracMtr C1
Description
Updated October 2022

Flectric Vehicle (FV) Layowt e

Electric Vehicle Layout

HE_EVloyout_C1
Description
Updated October 2022

Lithium Ion Batteries
HE_LitlonBatt_C1

Description
Updated October 2022

Nickel Mctal Hydride (NIMMN) Batteries
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Nickel Metal Hydride Batteries
HE_NiMHBatt_C1

Description
Updated October 2022

Periodic Table of Elements

HE_PTE_C1
Focusing on battery chemistry
Updated October 2022

Effects of Wiring Repairs
HE_WrAmpCmp_C1

Description
Updated October 2022




Interlocks
HE_Interlocks_C1

Description
Updated October 2022

Toyota 4th Gen 2ZWD Hybrid
HE_ToyDrTr2x4_C1

Description
Updated October 2022

Toyota 4th Gen 4WD Hybrid
HE_ToyDrTr4x4 _C1

Description
Updated October 2022

Toyota 4th Gen Plugin Hybrid
HE_ToyPlugHybrid_C1

Description
Updated October 2022

S

Ford Hybrid Drivetrain Hyundai Hybrid Drivetrain
HE_FordHyDrTrain_C1 HE_HyundaiHyDrTrain_C1
Description Description

Updated October 2022 Updated October 2022

Honda IMA Hybrid Drivetrain Nissan Leaf EV
HE_HondalMADrTrain_C1 HE_LeafDrTrain_C1
Description Description

Updated October 2022 Updated October 2022




Tesla Model § Tesla Model 3 Fuel Cell EV Drivetrain Fuel Cell Operation
HE_TeslaS_C1 HE_Tesla3_C1 HE_FC_DrTrain_C1 HE_FuelCell_C1
Description Description Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
e | T Insulation Testing [ Y — < ¥0) (17 verses PA motors " e FO
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Motor Position Encoder
HE_Encoder_C1
Demonstrates how the Encoder works in a Honda IMA

traction motor
Updated October 2022

ot et s

el

Motor Position Resolver
HE_Resolver_C1

Description
Updated October 2022

LTI

T

Insulation Testing
HE_InsulTest_C1

Description
Updated October 2022

T
R e

IM verses PM Motors
HE_IM_PM_mtrs C1

Description
Updated October 2022
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DC to DC Converter Traction Motor Regeneration Stator Phase Switching HV Battery Cooling & Heating
HE_DCDCconverter_C1 HE_TracMtrRegen_C1 HE_StatPhSw_C1 HE_HVbattTM_C1

Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

HV Battery Thermal Management: Surface Cooling Hybrid EVT 48-Volt Hybrid (The Mild Hybrid) Power Inverter

verses TAB cooling HE_HybridEVT_C1 HE_48VHS_C1 HE_Pwrlnvt C1

HE_HVbattTMr_C1 Description Description Demonstrates how The Power Inverters creates the AC
Description Updated October 2022 Updated October 2022 needed to drive a motor from a DC supply

Updated October 2022 Updated October 2022
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Mainténands Mods ON

Isolation Fault Testing Active & Passive HV Bus Discharge Toyota Hybrid Maintenance Mode Depowering a Typical Hybrid High Voltage System
HE_IsoTst_C1 HE_BusDis_C1 HE_ToyMatMde_C1 HE_DePwr_C1

Demonstrates the two fault detection methods for Demonstrates the two most common methods of Covers the sequence to enter maintenance mode for the Covers a typical depower sequence. Has two discharge
insulation faults discharging the bus capacitors combustion engine. rates if done in incorrect order.

Updated October 2022 Updated October 2022 Updated October 2022 Updated March 2023




Y Series
Hydraulics for Mobile Equipment
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Hydraulic Symbols Pressure Control Valves (all in one) Simple Relief Valve Pilot Relief Valve
HY HydraulicSymbeols C1 HY PressureValves C1 HY _SimpleReliefValve C1 HY PilotReliefValve C1
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
Pressure Control Valves g T s FO

Pump Unloading Valve

HY PumpUnloadingValve C1
Description.

Updated September 2022

Pressure Reducing Valve
HY PressureReducingValve_C1

Description
Updated September 2022
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Brake Valve

HY _BrakeValves_C1
Description

Updated September 2022

Counterbalance Valve
HY_CounterbalanceValve C1
Description

Updated September 2022




Sequence Valve Pilot Operated Check Valve Load Control Valve Flow Control Valves (all in one)
HY SequenceValve C1 HY _PilotCheckValve C1 HY LoadControlValve _C1 HY FlowValves C1
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
mﬁq; o FO Flows Contrel Valves =T

Flow Valve Location and Purpose Fixed Orifice

HY _FlowValveLocation_C1 HY OrificeValves_C1
Description Description

Updated September 2022 Updated September 2022

Needle Valve
HY NeedleValve C1

Description
Updated September 2022

Pressure Compensated Valve

HY CompensatedFlowValve_C1

Description
Updated September 2022
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Flow Control Valves
@D rosermenss rrw Owaser

Flow Contrel Valves e ¥O

Pressure Compensated Relief Valve Proportional Flow Divider Gear Type Flow Divider Priority Flow Divider
HY_CompReliefFlowValves_C1 HY_ProportionalDividerValves_C1 HY_GearDividerValves_C1 HY_PriorityDividerValves_C1
Description Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022 Updated September 2022
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Directional Control Valves
(all in one)

HY _DirectionalValves_C1
Description
Updated September 2022

Check Valves
HY_CheckValves_C1

Description
Updated September 2022
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Makeup Valve
HY_MakeupValves_C1

Description
Updated September 2022

Load Check Valve
HY_LoadCheckValves_C1

Description
Updated September 2022




Directional Control Valves =
Shuttle Valwes
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Shuttle Valve

HY ShuttleValves C1
Description

Updated September 2022

Spool Valves
HY SpoolValves_C1

Description
Updated September 2022
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Cartridge Valves
HY _CartridgeValves_C1

Description
Updated September 2022

Cycle Time and Basic Calculatians

Cycle Time and Basic Calculations
HY_CycleTimes_C1

Description
Updated September 2022

Hydraulic Pumps
HY_HydraulicPumps_C1
Description

Updated September 2022

Hydraulic Tipper Operation
HY TipTruck C1
Description

Updated September 2022

Mydraulic Circuit Tracing (Front End Loader Back Hoe)

Hydraulic Circuit Tracing
HY_HydraulicCircuit_1_C1
Description

Updated September 2022

Hydrostatic Transmission
HY_HydrostaticDrive_C1
Description

Updated September 2022




Hydrostatic Steering
HY_HydrostaticSteering C1

0il Assisted Clutch Release Valves
HY_SteeringControlValves_C1

Steering and Brake Valves
HY _SteeringBrakeValves_C1

Rt i
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Hydrostatic Transmission Circuit Tracing

HY_HydrostaticCircuit_C1
Hydraulic circuit tracing with feedback.

Description Description Description
Updated September 2022 Updated September 2022 Updated September 2022
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Hydraulic Steering
HY_HydSteer_C1
Demonstrates the internal working of an orbital steering

valve

Hydraulic Steering Circuit Basic HMU
HY HydSteerCircl_C1
A hydraulic circuit diagram showing to operation of the

basic HMU steering system.
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Hydraulic Steering CAT 777F Simplified
HY_HydSteerCirc2_C1

A hydraulic circuit diagram showing to operation of the
HMU, Pump load control & steering disable valves.

Hydraulic Steering CAT 777F Simplified
HY_HydSteerCirc3_C1

A hydraulic circuit diagram showing to operation of a

solenoid controlled steering system.




MM-D Series
30 Multimeter Experiments
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Multimeter Experiment 01 Multimeter Experiment 02 Multimeter Experiment 03 Multimeter Experiment 04
MM_01_D MM_02_D MM_03_D MM_04.D
Learning to Use Ranges Learning how voltage drops in a circuit Learning how voltage drops across muitiple loads Learning how voltage drops across unequal loads
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
s 1O e coc s FO — aad ——anc s FO
il
= Eé = D
i J
' ! 00 ! ' o6 ' ! 00 ! ' L2 L]

Multimeter Experiment 05
MM_05_D

Learning to measure current
Updated October 2022

Multimeter Experiment 06
MM_06_D
Learning how current flow does work

Updated October 2022

Multimeter Experiment 07
MM_07 D
Learning how voltage affects current

Updated October 2022

Multimeter Experiment 08
MM_08_D
Learning about current flow and magnetic fields

Updated October 2022
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Multimeter Experiment 09

MM_09_D
Learning to measure resistance

Updated October 2022

il

Multimeter Experiment 10
MM_10_D

Circuit Resistance Experiment 1
Updated October 2022

" e

Multimeter Experiment 11
MM_11.D
Circuit Resistance Experiment 2

Updated October 2022
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Multimeter Experiment 12
MM_12 D
Circuit Resistance Experiment 3

Updated October 2022
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Multimeter Experiment 13
MM_13 D

Circuit Resistance Experiment 4

Updated October 2022
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Multimeter Experiment 14
MM_14 D

Circuit Resistance Experiment 5

Updated October 2022
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Multimeter Experiment 15
MM_15D

Learning how series circuits work. Experiment 1
Updated October 2022

Multimeter Experiment 16
MM_16_D

Learning how series circuits work, Experiment 2
Updated October 2022
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Multimeter Experiment 17 Multimeter Experiment 18 Multimeter Experiment 19 Multimeter Experiment 20
MM_17 D MM_18 D MM_19 D MM_20D
Learning how series circuits work, Experiment 3 Learning how series circuits work, Experiment 4 Learning how series circuits work, Experiment 5 Learning how series circuits work, Experiment 6
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Multimeter Experiment 21

MM_21.D

Learning about parallel circuits, Experiment 1
Updated October 2022

Multimeter Experiment 22

MM_22 D

Learning about parallel circuits, Experiment 2
Updated October 2022

Multimeter Experiment 23

MM_23 D

Learning about parallel circuits, Experiment 3
Updated October 2022

Multimeter Experiment 24

MM_24 D

Learning about parallel circuits, Experiment 4
Updated October 2022
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Multimeter Experiment 25
MM_25 D

Learning about parallel circuits, Experiment 5
Updated October 2022
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Multimeter Experiment 26
MM_26_D

Learning about series/parallel circuits
Updated October 2022
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Multimeter Experiment 27

MM_27_D

Learning how potentiometers work, Experiment 1
Updated October 2022
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Multimeter Experiment 28
MM_28 D

Learning how potentiometers work, Experiment 2
Updated October 2022
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Multimeter Experiment 29
MM_29_D

Learning about capacitors
Updated October 2022
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Multimeter Experiment 30
MM_30_D

Learning how to use the Maximum Minimum Function
Updated October 2022




MM-E Series
/ Multimeter Experiments



Multimeter Experiment 01 _E
MM_01_E

New version of using ranges
Published January 2023

Multimeter Experiment 02 E
MM_02_E

Combines D-Series experiments on voltage drop 2,3 & 4
Published January 2023
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Multimeter Experiment 03 _E
MM_03_E

Combines D-Series experiments on current 5,6, 7 & 8
Published January 2023

Multimeter Experiment 05_E

MM_05_E

Combines D-Series experiments on series circuits
15,16,17,18,18 & 20

Published January 2023

Multimeter Experiment 06 _E

MM_06_E

Combines D-Series experiments on parallel &
series/parallel circuits 21,22,23,24,25 & 26
Published January 2023

Multimeter Experiment 04_E

MM_04_E

Combines D-Series experiments on resistance
9,10.11,12,13 & 14 & Potentiometer experiments 27 & 28
Published January 2023

Multimeter Experiment 07_E

MM_07_E

New version of using Max/Min/Ave function
Published January 2023




MT Series
Manual Transmissions



Clutch Operation (Diaphragm Spring Puth Typel wrcIFR
——

Clutch Operation
MT_ClutchPurposeOp_C1
Description

Updated October 2022

Typleal Clutch Plate Construstion & Operation
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Typical Clutch Plate Construction and Operation
MT_ClutchPlateConstructOp_C1

Description
Updated October 2022
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Clutch Types and Operation
MT_ClutchTypesOp_C1
Description

Updated October 2022

Duwal Flate Clutch and Chutch Brake e

Dual Plate Clutch and Clutch Brake
MT_TwinPlateClutch_C1

Description
Updated October 2022
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Synchromesh Operation
MT_SyncroMeshOperation_C1

Description.
Updated October 2022

Cwar Shift Rails, Dotents & Intariccks
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Gear Shift Rails, Detents and Interlocks
MT_GearSelectorsinterlocks_C1

Description
Updated October 2022
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Twin Countershaft Gears
MT_TwinCountershaftGears C1

Description
Updated October 2022

Triple Countershift Transmissben Timing [rRe—p—sy
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Triple Countershaft Gears
MT_TripleCountershaftGears_C1

Description
Updated October 2022




Roadranger 13-Speed Direct

Roadranger 15-Speed Direct Ayiury Soustemtafe wicrFO
Countarshan Aumary Deive Geas

RoadRanger 13 Speed Direct
MT_13_SpeedRoadranger_C1

RoadRanger 10 Speed Direct

MT_10_SpeedRoadranger_C1
Description Description
Updated October 2022 Updated October 2022

RoadRanger 15 Speed Direct
MT_15_SpeedRoadranger_C1

Description
Updated October 2022

RoadRanger 18 Speed Direct
MT_18_SpeedRoadranger_C1

Description

Updated October 2022

Caton: Alr Module Operation - Moadranger 15 Speed Range & Gear Spiitter ——— w1 e FO

RoadRanger 18 speed Range and Gear Splitter
MT_RoadRangerSplitter_C1

Eaton Air Module Operation
MT_Roadranger_Air_Module_C1
Description Description

Updated October 2022 Updated October 2022

RoadRanger Power Flow

MT_RT18PwrFlw_C1

An interactive anination for use in question banks for
assessing student understanding of powerflow in a direct
transmission

Updated October 2022

RoadRanger 13 speed Overdrive
MT_13_OD_RR_C1

Description
Updated October 2022




RoadRanger 18 speed Overdrive
MT_18_0D_RR_C1

Description
Updated October 2022

Roadranger Powerflow ——1

RoadRanger Power Flow

MT_RT18PwrFlw2_C1

An interactive anination for use in question banks for
assessing student understanding of powerflow in an
overdrive transmission

Updated October 2022

Dual Clutch Transmission
MT_DCMT_C1

Description

Updated October 2022

Gearing Systems & Concepts

MT_Gears_C1
Description
Updated October 2022

Bearings o—

T BPP T Uhe goars 2ad MhIAE Lo Meaintatn Dhe COrTe<t algRaent of gears.
e

Bearings

MT_Bearings_C1

Covers anti-friction bearing as used in transmissions,
types, servicing, inspection & analysis.

Updated October 2022

5-Speed RWD Components & Powerflow
MT_S5spdPwFlw_C1

Demonstrates the powerflow through a typical 5-speed
RWD transmission and exploded view of the shafts.
Updated October 2022
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5-Speed Transaxle Components & Powerflow
MT_TransAxPwFlw_C1
Demonstrates the powerflow through a typical 5-speed

transaxle and exploded view of the shafts,
Updated October 2022

Dual Range Transfer Box & Powerfiow ey

Dual Range Transfer Box & Powerflow
MT_HVtransCase_C1

Demonstrates the powerflow through a typical Dual
Range Transfer Box with PTO.
Published Feburary 2023




SS Series
Steering & Suspension



Linkage Steering
SS_LinkageSteering E1

Linkage Steering
SS_LinkageSteering U1l

e

Recirculating Ball Steering Box
SS_SteeringBox _C1

Hydraulic Power Steering Box
SS_PowerSteeringBox_C1

Right Hand Drive Left Hand Drive Description Description
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
v cs FO) Rack & Pinion Steering System s to

Power Steering Rotary Control Valve
SS_PwBoxControlValve_C1

Description.
Updated October 2022

Power Steering Rotary Control Valve
SS_PwRackControlValve_C1

Description
Updated October 2022

Manual Rack and Pinion Steering
SS_ManualSteeringRack_U1l

Left Hand Drive
Updated October 2022

Manual Rack and Pinion Steering
SS_ManualSteeringRack_E1

Right Hand Drive
Updated October 2022




Hydraulic Pewer Avilited Rack & Pinion Steering System a2 FO

Hydraulic Power Steering Rack

55_PowerSteeringRack Ul
Left Hand Drive
Updated October 2022

Hydraulic Power Steering Rack

55_PowerSteeringRack E1
Right Hand Drive
Updated October 2022

Testing Procedures: Pewer Assiated Stesring

Hydraulic Power Steering Testing
55_PowerSteeringTesting E1

Right Hand Drive

Updated October 2022

Hydraulic Power Steering Testing

55_PowerSteeringTesting Ul
Left Hand Drive
Updated October 2022
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Steering Axis Inclination
55_Hilux_SAI C1
Description

Updated October 2022

Leaf Spring & Helper Oporation

Hydrolastic Suspension
55_HydroelasticSuspension_C1
Description

Updated October 2022

sa.caFD

Leaf Spring and Helper
55_LeafSpring C1
Description

Updated October 2022

Tersien Bar Gperation
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Torsion Bar Operation

SS_TorsionBar_C1
Description
Updated October 2022




Shock Sarwr = O

Suspention intpection (Using a fioor Jack)

Shock Absorber Operation Metalestic Suspension Bush Operation Suspension Inspection (floor jack) Suspension Inspection (hoist)
SS_ShockAbsorber_C1 SS_MetalasticBush_C1 SS_InspectionUsingJack_C1 SS_InspectionUsingHoist_C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Cloctric Power Assisted Rack & Pinlon Steering System s O Clectric Power Assisted Rack & Pinion Steering System i Llectric Power Assisted Rock & Pinlon Steering System s5un FO
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Difterential Steering s1cfFO

Electric Assist Steering Electric Assist Steering Electric Assist Steering Differential Steering

[No Title]
SS_StRackElectric01_U1l - SS_StRackElectric02_U1l SS_StRackElectric03_Ul SS_DifferentialSteering C1
Description Description Description Description

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Steering Inspection Steering Inspection Steering Inspection Steering Inspection
SS_SteerInsp_AS1 C1 SS_Steerlnsp_AS2 C1 SS_Steerlnsp_AS3 C1 SS_SteerInsp_AS4 C1
Normal Operation Passenger Side Play Driver Side Play Rack, SteeringBox, or Column Play
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
il =N 0O » ¥ O 0

Shock Absorber Inspection Shock Absorber Inspection Shock Absorber Inspection Suspension Inspection
SS_Shkinsp_AS1 C1 SS_ShkInsp_AS2 _C1 SS_Shkinsp_AS3_C1 SS_SusInsp_AS1 C1
Normal Operation Faulty Faulty In-Out Play

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Suspension Inspection
SS_SusInsp_AS2_C1

In-Out Play
Updated October 2022

a0

Suspension Inspection
SS_SusInsp_AS3_C1
Up-Down Play

Updated October 2022

Suspension Inspection
SS_SusInsp_AS4 C1
Up-Down Play

Updated October 2022

BT

Suspension Inspection
SS_Suslnsp_AS5 C1
In-Out Play

Updated October 2022

Suspension Inspection
SS_SusInsp_AS6_C1
Up-Down Play
Updated October 2022

Suspension Inspection
SS_SusInsp_AS1a C1
Normal

Updated October 2022

Suspension Inspection

SS_Susinsp_AS1b_C1
Upper Ball Joint Wear
Updated October 2022

Suspension Inspection

SS_SusInsp_ASic Cl1
Lower Ball Joint Wear
Updated October 2022




Suspension Inspection
SS_SusInsp_AS1d_C1

Py o e e woaFO

Suspension Inspection

SS_SusInsp_ASle C1

Suspension Inspection
SS_SusInsp_AS2a_C1

o e s tO

Suspension Inspection
SS_Susinsp_AS2b_C1

Wheel Bearing Wear Lower Control Arm Inner Bush Wear Normal Suspension Strut Wear
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
Wt oy 2t e et B TO Ty e st s TO P wato B O

Suspension Inspection
SS_SusInsp_AS2c_C1
Lower Ball Joint Wear
Updated October 2022

Suspension Inspection

SS_SusInsp_AS2d _C1
Wheel Bearing Wear
Updated October 2022

Suspension Inspection

SS_SusInsp_AS2e C1
Lower Control Arm Inner Bush Wear
Updated October 2022

Suspension Inspection

SS_SusInsp_AS3a_C1
Normal
Updated October 2022
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Suspension Inspection Suspension Inspection Suspension Inspection Suspension Inspection

SS_SusInsp_AS3b_C1 SS_SusInsp_AS3c C1 SS_SusInsp_AS3d_C1 SS_Susinsp_AS3e C1
Lower Ball Joint Wear Upper Ball joint Wear Upper Control Arm Inner Bush Wear Wheel Bearing Wear
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
wa o waor T weartO warto

Steering Inspection Steering Inspection Steering Inspection Steering Inspection
SS_Steerinsp_AS1a C1 SS_SteerInsp_AS1b_C1 SS_Steerlnsp_AS1c C1 SS_SteerInsp_AS1d_C1
Normal Right Hand Outer Tie Rod End Worn Right Hand Inner Tie Rod End Worn Left Hand Outer Tie Rod End Worn

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Teiting Procedures: Power Adsiited Steering gy FO

Steering Inspection Steering Inspection Testing Procedures Power Assisted Steering Testing Procedures Power Assisted Steering
55_Steerlnsp_ASle_C1 55_SteerInsp_AS1f C1 S5_HDpwrStrTestTM_C1 S5_HDpwrStrTestAss01_C1

Left Hand Inner Tie Rod End Worn Rack Worn Teaching Master version with multiple faults Assessment Version: Normal Operation
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022

Testing Procedures Power Assisted Steering Testing Procedures Power Assisted Steering Testing Procedures Power Assisted Steering Testing Procedures Power Assisted Steering
S5_HDpwrStrTestAss02_C1 55_HDpwrStrTestAss03_C1 S5_HDpwrStrTestAss04 C1 SS_HDpwrStrTestAss05_C1
Assessment Version: Internal Steering Box Leakage Assessment Version: Worn Pump Assessment Version: Relief Valve Stuck Open Assessment Version: Restriction in System

Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022




Teating Power Pl

Testing Procedures Power Assisted Steering Testing Procedures Power Assisted Steering Wheel Alignment Inspection Wheel Alignment Inspection
SS_HDpwrStrTestAss06_C1 SS_HDpwrStrTestAss07_C1 SS_AlignAss01_C1 SS_AlignAss02_C1
Assessment Version: Tight Steering Assessment Version: Relief Valve Stuck Closed Assessment Version: Good Alignment Assessment Version: RHF Camber too negative
Updated October 2022 Updated October 2022 Updated October 2022 Updated October 2022
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Wheel Alignment Inspection Active Suspension
SS_AlignAss03_C1 SS_ActSus_C1
Assessment Version: Front Toe in Problem Description

Updated October 2022 Updated October 2022

Magnetic Dampers
SS_MagShk C1

Description
Updated October 2022

Relative Wheel Speeds, Tread Wear & Inflation
Pressure

SS_WsTwlip_C1

Demonstrates the relationship between tyre wear,

inflation pressure and wheel speed.
Updated October 2022
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Turning Circle & Relative Wheel Speeds TRW Power Steering Testing
S5_WStrns_C1 SS_TRW800StBx_C1
Demonstrates how wheels have to travel different Testing procedure of TRW Power Steering.

distances when a vehicle is turning a corner and the

relationship between tyre wear and wheel speed.
Updated October 2022




WF Series
Welding & Fabrications
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Engineering Hand Tools
WF_HandTools_C1
Description

Updated December 2022
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Interpret Technical Drawing

Interpret Technical Drawing
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Controlling Distortion
WPF_ControllingDistortion_C1
Description.

Updated December 2022

Interpret Technical Drawings
Sheets Line Types Welding Symbols
WF_InterpretTechDrawing_C1 WF_InterpretTechDrawingLines_C1 WF_WeldSymbols_C1
Description Description Description
Updated December 2022 Updated December 2022 Updated December 2022
MIG Welding e O Effects of Settings on Weld Profile & Penetration w2 ¥ MIG Welding Transfer Modes: Short Arc Tranafer p——

MIG Welder

WF_MIGWelder_C1
Description
Updated December 2022
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Effects of Settings on Weld Profile
WF_MIGVariables_C1

Description
Updated December 2022
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MIG Welding Transfer Modes

WF_MIGTransferModes_C1
Description
Updated December 2022
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MMAW Open Circuit Voltage TIG / MMAW Welder Basic Operation Welding Calculator Geometric Development Basics
WF_MMAWopenCircuitVeolts_C1 WE_TIGStickWelder_C1 WF_WeldingCalculator_C1 WF_GeometryBasics C1
Description Description Description Description
Updated December 2022 Updated December 2022 Updated December 2022 Updated December 2022
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Geometric Parallel Development
WF_GeometryParallel_C1
Description

Updated December 2022

Geometric Radial Development

WF_GeometryRadial C1
Description
Updated December 2022

Geometric Triangular Development
WF_GeometryTriangular_C1
Description

Updated December 2022




PP Series
Automotive Paint & Panel



Paint and Panel Hand Tools Shop Air Supply Color Tones and Shades RYB Color Basics

PP_HandTools_C1 PP_ShopAirSupply_C1 PP_ColorToneShade_C1 PP_RYBcolor_C1

Description Description Description Description

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022
Colour Match RGE T Three Layer Painting il Spray Gun, Construction & Operation, 3 s fO)

Color Match RYB

PP_RYBColorMatch_C1
Description
Updated November 2022

Three Layer Painting
PP_ThreeLayerPaint_C1
Description

Updated November 2022

Spray Gun Operation
PP_SprayGun_C1
Description

Updated November 2022

Vehicle Body Constriction
PP_VehBodyConstruct_C1
Description

Updated November 2022

RYB Colour Perception Test

PP_RYB_AssTM _C1

Generates 300 different colours on the central card and
provides feedback to students on their colour perception
skills.

Updated November 2022




MR Series
Marine Specific Systems



Trailer Light Board p—
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Trailer Light Baard nam -/ FE

Frailar Light Baard e O

Trailer Light Baard nam T

Trailer Light Board

MR_TrLb01_C1

Assessment Version: Left hand stop light bulb faulty.
Updated December 2022

Trailer Light Board

MR_TrLb02_C1

Assessment Version: Right hand lamp ground open.
Updated December 2022

—
Trailer Light Board Trailer Light Board

MR_TrLbTM_C1 MR_TrLb00_C1

Teaching Master with multiple faults Student Version: No Faults

Updated December 2022 Updated December 2022

Trailer Light Board s o FO Trailer Light Board nnm e o T

Trailer Light Board

MR_TrLb03_C1

Assessment Version: Tail light wiring open circuit.
Updated December 2022

Traiber Light Boacd s 2 o FO

Trailer Light Board
MR_TrLb04_C1

Assessment Version: High resistance right hand indicator
bulb heolder.

Updated December 2022

Trailer Light Board

MR_TrLb05_C1

Assessment Version: High resistance in ground wire.
Updated December 2022

Marine Outboard Tilt & Trim
MR_TItTrm_C1

Description
Updated December 2022
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Marine Sterndrive Tilt & Trim
MR_TitTrm2_C1

Description

Updated December 2022

Marine Trim Operation
MR _TrAttitude_C1

Marine Sterndrive Wiring
MR_MrWire01_C1

Updated December 2022 Updated December 2022

Capacitor Discharge Ignition
MR _IgnSys_C1

Description
Updated December 2022

Typical Marine Pre-engaged Starter Motor Testing

Typical Marine Pre.engaged Starter Motor Testing Typical Marine Pre.engaged Starter Motor Testing

Marine Pre-engaged Starter Motor Testing
MR_SdStTstAss00_C1

Teaching Master: Multiple Faults
Updated December 2022

Marine Pre-engaged Starter Motor Testing
MR _SdStTstAss02_C1

Assessment: Open circuit relay coil
Updated December 2022

Marine Pre-engaged Starter Motor Testing
MR_SdStTstAss01_C1

Student Version: No Faults
Updated December 2022

Marine Pre-engaged Starter Motor Testing

MR_SdStTstAss03_C1
Assessment: Relay Contacts Open Circuit
Updated December 2022




Typical Marine Pre-engaged Starter Motor Testing wa o FO
Gt mian

Typical Marine Pre.engaged Starter Motor Testing e FO

Typical Marine Pre.engaged Starter Motor Testing ey FO
St

Typical Marine Pre.engaged Starter Motor Testing e FO

Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing

MR _SdStTstAss04_C1 MR_SdStTstAss05_C1 MR_SdStTstAss06_C1 MR_SdStTstAss07_C1

Assessment: Solenoid Contacts Open Circuit Assessment: Hold-in Winding open circuit Assessment: Pull-in winding open circuit Assessment: Start in Gear Sw open circuit

Updated December 2022 Updated December 2022 Updated December 2022 Updated December 2022

Typical Marine Pre-engaged Starter Motor Testing . FO Typical Marine Pre.engaged Starter Motor Testing ey FO Typical Marine Pre-engaged Starter Motor Testing T Typical Marine Pre.engaged Starter Motor Testing e FO

Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing
MR _SdStTstAss08_C1 MR_SdStTstAss09_C1 MR_SdStTstAss10_C1 MR_SdStTstAss11 _C1
Assessment: Open Circuit in motor Assessment: Solenoid Contacts High Resistance & Voltage Assessment: High Voltage drop in positive cable Assessment: High Voltage drop in ground cable

Updated December 2022 Drop Updated December 2022 Updated December 2022

Updated December 2022




Typical Marine Pre.engaged Starter Motor Testing e FO Typical Marine Pre.engaged Starter Motor Testing ron o FO Typical Marine Pre.engaged Starter Motor Testing .o (FO Typical Marine Pre.engaged Starter Motor Testing i FO
[ty et [y

Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing Marine Pre-engaged Starter Motor Testing
MR_SdStTstAss12 C1 MR_SdStTstAss13_C1 MR_SdStTstAss14 C1 MR _SdStTstAss15_C1

Assessment: Motor poling Assessment: Tight Engine (excessive friction) Assessment: Pre-engagement Linkage failure Assessment: Faulty Battery

Updated December 2022 Updated December 2022 Updated December 2022 Updated December 2022

[ Typical Marine Pre-engaged Starter Motor Testing -y FO Typical Outboard Inertia Starter System -.:-:.‘—':o Typical Outboard inertia Starter System e Typical Outhoard Inertia Starter System
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Marine Pre-engaged Starter Motor Testing Typical Outboard Inertia Starter System Typical Outboard Inertia Starter System Typical Outboard Inertia Starter System
MR_SdStTstAss16_C1 MR_ObStarterTM_C1 MR_ObStarter00_C1 MR_ObStarter01_C1
Assessment: Not Shifted Correctly into Neutral Teaching Master: Multiple Faults Student Version: Normal Operation Assessment: Gearshift just in gear.

Updated December 2022 Updated December 2022 Updated December 2022 Updated December 2022




Typical Outboard inertia Starter System

Typical Outboard Inertia Starter System
MR_ObStarter02_C1

Assessment: Faulty Ignition Switch.
Updated December 2022

Typical Outboard inertia Starter System

Typical Outboard Inertia Starter System
MR_ObStarter03_C1

Assessment: Flat Battery.
Updated December 2022

Typical Outboard Inertia Starter System

Typical Outboard Inertia Starter System
MR_ObStarter04_C1

Assessment: Tight Engine (excessive friction).
Updated December 2022

Typical Outboard inertia Starter System

Typical Outboard Inertia Starter System

Typical Outboard Inertia Starter System
MR _ObStarter06_C1

Assessment: Open circuit in solenoid winding.
Updated December 2022

Typical Outboard Inertia Starter System
MR_ObStarter07_C1

Assessment: Corrosion on solenoid contacts - Open
Circuit.

Updated December 2022

Typical Outboard inertia Starter System i PO

Typical Outboard Inertia Starter System
MR_ObStarter05_C1

Assessment: Pinion not going into mesh - rust on the
spiral

Updated December 2022

Typical Outboard Inertia Starter System

Typical Outboard Inertia Starter System
MR_ObStarter08_C1

Assessment: Motor Open Circuit - worn/stuck brush.
Updated December 2022

Typical Outboard inertia Starter System

Typical Outboard Inertia Starter System
MR_ObStarter09_C1

Assessment: Slow cranking speed - Armature poling.
Updated December 2022




Typical Ouibosrd INertis STAFTer System

Typical Outboard Inertia Starter System
MR_ObStarter10_C1

Assessment: High Voltage drop in positive cable.
Updated December 2022

Typical Outboard Inertia Starter System
MR_ObStarter11 C1

Assessment: High Voltage drop in ground cable.
Updated December 2022

Bilge Fume e
]

Bilge Pump Bilge Pump
MR_BilgeDiagTM_C1 MR_BilgeDiag00_C1
Student Version: No Faults.
Updated December 2022

Teaching Master with multiple faults.
Updated December 2022

Bilge Pump
MR_BilgeDiag01_C1

Bilge pump Assessment Fault No1: Keeps Blowing Fuses.

Cause: Manual circuit shorted to ground between 3

position switch and harness connector.
Updated December 2022

Bilge Pump

MR_BilgeDiag02_C1

Bilge pump Assessment Fault No2: Pump runs all the
time on auto.

Cause: Auto/Float switch wiring shorted together.
Updated December 2022

Bilge Pump Bilge Pump

MR_BilgeDiag03_C1 MR_BilgeDiag04 C1

Bilge pump Assessment Fault No3: Keeps Blowing Fuses. Bilge pump Assessment Fault No4: Bilge pump won't
Cause: Sludge in pump. pump on auto.

Updated December 2022 Cause: Float switch not working,
Updated December 2022




Bilge Pump

MR _BilgeDiag05_C1

Bilge pump Assessment Fault No4: Bilge pump won't
pump.

Cause: Broken wire in bilge pump harness.
Updated December 2022

Marine Fucl/Alcobol Testing m o FO

Ve . 302

-
Fuel/Alcohol Testing
MR_FuelTst_C1
Description.
Updated December 2022

e

Peak Voltage verses RMS Voltage
MR_RMSvPV_C1

Description
Updated December 2022

e FO

Small Outboard Motor Charging System
MR_ObChg00_C1

Student Version: No faults
Updated December 2022

Small Outboard Motor Charging System

MR_ObChg01_C1
Assessment Fault Nol: Battery goes flat with general use.

Rectifier faulty - diode 4 open circuit.
Updated December 2022

Small Outboard Motor Charging System
MR_ObChgTM_C1

Teaching Master with Multiple Faults
Updated December 2022

aaciFO

Small Outboard Motor Charging System
MR_ObChg02_C1

Assessment Fault No2: Tacho not working and battery
goes flat.

Rectifier faulty - diode 3 shorted.

Updated December 2022

Pl

Small Outboard Motor Charging System
MR_ObChg03_C1

Assessment Fault No3: Tacho not working & battery goes
flat.

Tacho sensing wire grounded.
Updated December 2022




Small Outboard Motor Charging System
MR_ObChg04_C1

Assessment Fault No4: Battery goes flat.
Lighting coil shorted to ground.

Updated December 2022

Small Outboard Motor Charging System
MR_ObChg05_C1
Assessment Fault No5: Battery goes flat.

Current limiter faulty - shorted to ground.
Updated December 2022

Trailer Suspension
MR_TrSusp_C1

Covers the different types of suspensions used in boat

trailers.
Updated December 2022

Small Outboard Motor Charging System
MR_ObChg07_C1

Assessment Fault No7: No charging & Tacho not working.

Small Outboard Motor Charging System
MR_ObChg06_C1

Assessment Fault No6: Battery fluid need constant
topping up. Rectifier & current limiter both faulty - burnt.
Current limiter faulty - open circuit. Updated December 2022
Updated December 2022

—————
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Marine Battery Setups
MR_BattSetup_C1

Covers the different ways that batteries can be connected

in series and parallel to connect to both single and twin

engines.
Updated December 2022

Hydraulic Helm Velvet Drive Transmission

MR_HydHelm_C1 MR_VvtDrv_C1
Covers the operation of the direct drive transmission.
Updated December 2022

Covers the operation of a Hydraulic Helm.
Updated December 2022

Typical Marine Engine Couplers/Orive Plates s FO
Yo -

Py

Marine Engine Couplers/Drive Plates
MR_VvtDrvPlate_C1

Covers the different types of couplers used between
marine engines and sterndrives/trnasmissions.
Updated December 2022



DSC Series
Diagnostic Scenarios



Engine Repair Diagnostic Scenario
DSC_EN01_C1

Engine Runs Rough - steady misfire
Updated November 2022

Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario

DSC_EN02_C1 DSC_EN03_C1 DSC_EN04_C1
Engine makes abnormal noise. Engine exhaust is an unusual color. Engine cranks very slowly or not at all - starting system
Updated November 2022 Updated November 2022 working properly.

Updated November 2022

Engine Repair Diagnostic Scenario

DSC_ENO05_C1
Engine has low power.
Updated November 2022

Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario
DSC_EN06_C1 DSC_ENO7_C1 DSC_ENOB_C1

Engine runs rough (steady misfire). Engine Misfire (steady misfire). Poor fuel economy.

Updated November 2022 Updated November 2022 Updated November 2022




Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario Engine Repair Diagnostic Scenario
DSC_EN09_C1 DSC_EN10_C1 DSC_EN11 C1 DSC_EN12 C1

Poor fuel economy. Engine has low power. Engine cranks but won't start. Engine overheats.

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022
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Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario
DSC_BRO1_C1 DSC_BRO2_C1 DSC_BRO0O3_C1 DSC_BRO4_C1
Brakes make grinding noise Brake Pedal Pulsation Brakes make squealing noise Hard pedal, excessive stopping distance

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022
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Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario
DSC_BRO5_C1 DSC_BRO6_C1 DSC_BR0O7_C1 DSC_BRO8 _C1

Pedal sinks Spongy pedal Low pedal One wheel locks up (Non-ABS)
Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022

Brake Repair Diagnostic Scenario Brake Repair Diagnostic Scenario Electrical Repair Diagnostic Scenario Electrical Repair Diagnostic Scenario
DSC_BRO9_C1 DSC_BR10_C1 DSC_EEQ1_C1 DSC_EE02 C1
Brakes pull to one side Brake warning lamp on when ignition is on Vehicle wont start Brake lamps dont work

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022
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Electrical Repair Diagnostic Scenario

DSC_EE03_C1
Starter clicks but engine wont crank
Updated November 2022

Electrical Repair Diagnostic Scenario
DSC_EE04_C1

Starter clicks once but does not crank
Updated November 2022

Electrical Repair Diagnostic Scenario
DSC_EE05_C1

Horn doesn't operate
Updated November 2022

Electrical Repair Diagnostic Scenario

DSC_EE06_C1
No airflow through ventilation system sometimes
Updated November 2022

Electrical Repair Diagnostic Scenario
DSC_EE07_C1

All lights unusually bright and have a short lifespan
Updated November 2022

Electrical Repair Diagnostic Scenario

DSC_EE038_C1
Engine cranks slow and may not start
Updated November 2022

Electrical Repair Diagnostic Scenario
DSC_EE09_C1

Charge warning lamp ON when engine is running
Updated November 2022

Steering & Suspension Diagnostic Scenario

DSC_S501_C1
Vehicle pulls to one side
Updated November 2022




Steering & Suspension Diagnostic Scenario Steering & Suspension Diagnostic Scenario Steering & Suspension Diagnostic Scenario Steering & Suspension Diagnostic Scenario

DSC_8502 C1 DSC_SS03 C1 DSC 8504 C1 DSC_8505_C1
Steering wheel turning effort is uneven Steering effort too high Poor steering wheel return to center Tires worn unevenly
Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022

Steering & Suspension Diagnostic Scenario Steering & Suspension Diagnostic Scenario Steering & Suspension Diagnostic Scenario Steering & Suspension Diagnostic Scenario
D3C_S506_C1 DSC_SS07_C1 DSC_SS08_C1 DSC_8309_C1
Steering wheel shimmy Both front tire treads are worn unevenly Tires worn unevenly Tires worn unevenly

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022
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Manual Transmission Diagnostic Scenario Manual Transmission Diagnostic Scenario Manual Transmission Diagnostic Scenario Manual Transmission Diagnostic Scenario
DSC_MTO01_C1 D3C_MTO02 C1 DSC_MTO03_C1 DSC_MTO4_C1

Clutch slips under moderate load. Clutch slips under heavy load. Excessive noise in one or more gears Clunking noise when turning at low speeds
Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022

Lemre: 10010
Manual Transmission Diagnostic Scenario Manual Transmission Diagnostic Scenario Manual Transmission Diagnostic Scenario Manual Transmission Diagnostic Scenario
DSC_MTO05 C1 DSC_MTO06_C1 DSC_MTO07_C1 DSC_MTO08_C1
Squeaking noise, most apparent at low speeds. Hard upshifting and downshifting. Vehicle makes a growling noise. Unusual noise when clutch pedal is depressed.

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022



Automatic Transmission Diagnostic Scenario

Vehicle very sluggish when accelerating from a stop.
Updated November 2022

Automatic Transmission Diagnostic Scenario

Transmission doesn't shift as well as it used to.
Updated November 2022

Automatic Transmission Diagnostic Scenario
DSC_AT02_C1

Delayed engagement when first shifted into drive when
cold.

Updated November 2022

Automatic Transmission Diagnostic Scenario

No upshift when driven in drive.
Updated November 2022
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Automatic Transmission Diagnostic Scenario
DSC_AT04_C1

Transmission slips in reverse.
Updated November 2022

Automatic Transmission Diagnostic Scenario
DSC_AT06 C1

Vehicle wont mowve in foward or reverse.
Updated November 2022

Automatic Transmission Diagnostic Scenario

Vehicle wont move in foward or reverse.
Updated November 2022

Automatic Transmission Diagnostic Scenario

DSC_AT08_C1

Vehicle wont move in foward or reverse.
Updated November 2022



Automatic Transmission Diagnostic Scenario Automatic Transmission Diagnostic Scenario HVAC Diagnostic Scenario HVAC Diagnostic Scenario
DSC_AT09_C1 DSC_AT10.C1 DSC_HAO1 C1 DSC_HAO02 C1
Transmission shift quality problem when cold. Transmission shift problem. only one foward gear. Lack of cooling 1. Lack of cooling 2.

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022

Automatic Transmission Diagnostic Scenario Automatic Transmission Diagnostic Scenario HVAC Diagnostic Scenario HVAC Diagnostic Scenario
DSC_HAO3 C1 DSC_HAO4 C1 DSC_HAO5 C1 DSC_HAO6_C1
Lack of cooling 3. Lack of cooling 4. Lack of cooling 5. Lack of cooling 6.

Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022



Automatic Transmission Diagnostic Scenario Automatic Transmission Diagnostic Scenario HVAC Diagnostic Scenario

DSC_HAO7 C1 DSC_HAO08 C1 DSC_HAO09 C1
Lack of cooling 7. Unusual noise 1. Unusual noise 1.
Updated November 2022 Updated November 2022 Updated November 2022

HVAC Diagnostic Scenario
DSC_HA10_C1

Unusual noise 3.
Updated November 2022




DHA Series
Electricity for HVACR Technicians
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Ohms Law Watts Law SD02-01 Using a Multimeter to Measure Voltage 5D02-02 Using a Multimeter to Measure Resistance
DHA_OhmsLaw _C1 DHA_WattsLaw_C1 DHA_SD02_01_C1 DHA SD02_02_C1
Description Description Description Description
Updated November 2022 Updated November 2022 Updated November 2022 Updated November 2022
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SD02-03 Using a Multimeter to Measure Current
DHA_SD02_03_C1

Description.
Updated November 2022

SD02-04 Using a Clamp Meter to Measure Current
DHA SD02_04_C1

Description
Updated November 2022

SD02-05 Using a Multimeter to Measure Capacitance
DHA_SD02_05_C1

Description
Updated November 2022

SD02-05 Using Non-Conducting Voltage Testers
DHA_SD02_06_C1

Description
Updated November 2022




Skill Drill SD04 01 Caloulate Valtage in & Series Cirguit v iFD

5D04-01 Calculate Voltage in a Series Circuit
DHA SD04 01 C1

SD04-02 Calculate Current in a Series Circuit
DHA SD04_02_C1

SD04-03 Calculate Resistance in a Series Circuit
DHA_SD04 03_C1

Sl Drill S004_04: Caltulate Total Resistance in a Farallel Clrewit P
"
Ik

5D04-04 Calculate Total Resistance in a Parallel
Circuit

DHA SD04 04 CL

Description

Updated November 2022

Description Description Description
Updated November 2022 Updated November 2022 Updated November 2022
mmlmﬁpﬁ?mmha Parallel Cireuit [—1 Skl Drill SDO05_01: Locking Ouwt an HVACE Unit eandbD
SRR

SD04-05 Calculate Total Current in a Parallel Circuit

DHA_SD04 05_C1
Description
Updated November 2022

5D04-06 Calculate Supply Voltage in a Parallel Circuit

DHA SD04_06_C1
Description
Updated November 2022

S$D05-01 Locking Out an HVACR Unit

DHA SD05_01_C1
Description
Updated November 2022

Skilll Drill 5008 01: Selecting Correct Wire Sine Bared on Ampacity enan e FD

SD06-01 Selecting Correct Wire Size based on
Ampricity

DHA _SD06_01_C1

Description

Updated November 2022




:;;lonusouq.a'cnnunuugvnn-g-yuu-;vna-nnnn cwaeFO

-~ B
~ [ EEEEE—
p— ===
f

o - | s |
-8 ———
T de G de  de Be  dw e aw G 3w e

Ve Vo o &
.

-

=

J T s
e

SD06-02 Terminationg Wiring by Using Wire Nuts
DHA_SD06_02_C1

Description
Updated November 2022
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SD06-02 Terminationg Wiring by Using Common
Crimp Connectors

DHA_SD06_03_C1
Description
Updated November 2022
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SD07-01 Identifying Primary and Secondary Windings
DHA_SD07_01_C1

Description
Updated November 2022
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SD07-02 Troubleshooting a Transformer

DHA_SD07_02_C1
Description
Updated November 2022
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SD08-02 Troubleshooting a Relay
DHA_SD08_02_C1

Description

Updated November 2022

SD09-02 Troubleshooting a Contactor
DHA_SD09 02 _C1

Description
Updated November 2022
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§D10-01 Test a Capacitor
DHA_SD10_01_C1
Description

Updated November 2022

SD11-01 Troubleshooting Solid State Control Device
DHA SD11 01 _C1

Description
Updated November 2022
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5D12-01 Wiring a Thermostat for Electric-
Cooling/Heating

DHA_SD12 01_C1

Description
Updated November 2022

5D12-01 Wiring a Thermostat for a Heat Pump System
DHA SD12 02 _C1

Description

S5D12-04 Troubleshooting a Thermostat
DHA SD12 04 C1

Description

5D13-01 Troubleshooting High Pressure Safety Switch
DHA_SD13_01_C1

Description

Updated November 2022 Updated November 2022 Updated November 2022
e e e e e s —_— g e e e - e —

SD13-03 Troubleshooting Adjustable Low-Pressure
Cycling Switch

DHA SD13_03_C1

Description

Updated November 2022

5D14-01 Troubleshooting Single Phase Motor

DHA_SD14 01 _C1
Description
Updated November 2022

$D15-01 Troubleshooting an ECM

DHA_SD15 01 C1
Description
Updated November 2022

=

SD17-01 Measuring a Power Supply Voltage
DHA _SD17_01_C1

Description

Updated November 2022

|- g

SD17-02 Troubleshoot Using Hopscotch Method

DHA_SD17_ 02 C1

Description

Updated November 2022
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