[image: image1.png](e

AL




Heavy Vehicle Drive Trains Lab

DEM 128 


 April 6, 2007


COURSE DESCRIPTION:

This lab provides reinforcement of material covered in DEM 116 or DEM 125.  The students will apply the knowledge they learned on driveshafts, power take-offs, standard transmissions, fluid drives, torque converters, clutch assemblies, drive axles, and special drives through experiential learning techniques.  Upon completion, students should be able to diagnose, inspect, remove, repair or replace, and install heavy vehicle drive train components.     

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

0 hours

Lab Credit Hours



3 hours  

Total Credit Hours 



3 hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

PROFESSIONAL COMPETENCIES

· Identify drive train components.
· Safely perform required maintenance and repair on driveshafts.
· Safely perform required maintenance and repair on power take-offs.
· Safely perform required maintenance and repair on standard transmissions.
· Safely perform required maintenance and repair on automatic transmissions and torque converters.
· Safely perform required maintenance and repair on clutch assemblies.
· Safely perform required maintenance and repair on drive axles.
· Safely perform required maintenance and repair on special drives.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to heavy vehicle drive trains.
· Psychomotor – Apply principles of heavy vehicle drive trains.
· Affective – Value the importance of adhering to policy and procedures related to heavy vehicle drive trains.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – INTRODUCTION TO HEAVY VEHICLE DRIVE TRAINS

	MODULE DESCRIPTION – The purpose of this module is to teach the students the basic components of a drive train and the inherent dangers that exist when working on a drive train.  Topics include visual inspection, operation, types, gear ratios, failures, lubrication requirements, and safety.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Identify drive train components.
	A1.1
Complete a visual drive train inspection, document discrepancies, diagnose and determine failure cause.
	b

	
	A1.2
Perform drive train lubrication and replace grease fittings.
	c

	
	A1.3
Perform all tasks in a safe manner.

Note:
This is an on going evaluation.
	c

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain terms and definitions used with diesel drive trains.

A1.1.2 
Explain the purposes of a drive train.

A1.1.3 
Describe the basic components of a drive train and their functions.

A1.1.4 
Describe the operation of a drive train.

A1.1.5 
Describe the various types of drives in drive trains.

A1.1.6 
Describe the types of gears in drive trains.

A1.1.7 
Explain the formula for calculating gear ratio.

A1.1.8 
Explain how to determine gear rotation, and direction of rotation.

A1.1.9 
Explain the formula for calculating gear speed.

A1.1.10
Calculate various gear ratios and gear speeds.

A1.1.11 
Describe the various specialty tools needed for drive train maintenance.

A1.1.12 Describe the purposes of troubleshooting and failure analysis.

A1.1.13 Describe the various characteristics of drive train failures.

A1.1.14 
Explain the major causes of drive train failures.

A1.1.15
Interpret a transmission data plate.
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	A1.2.1 
Describe how to check various fluid levels.

A1.2.2
Describe how to lubricate the drive train.

A1.2.3
Describe how to replace a grease fitting.
	b

b

b

	A1.3.1 
Describe various personal safety precautions necessary in a shop environment.

A1.3.2
Describe general housekeeping procedures necessary for safe operation in shop environment.

A1.3.3
Identify and describe the uses of various items of personal protective equipment necessary in a shop environment. 

A1.3.4
Identify various hazardous materials encountered in a shop.

A1.3.5
Describe appropriate methods for safely disposing of various hazardous materials. 

A1.3.6
Explain the purpose and use of Material Safety Data Sheets (MSDS).

A1.3.7
Describe an appropriate response for various identified hazards.
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	MODULE A OUTLINE:

· Terms and definitions

· Drive Train

· Components

· Operation

· Types

· Drives

· Gears

· Ratios

· Rotation

· Speeds

· Calculations

· Specialty Tools

· Troubleshooting

· Characteristics of failures

· Data plates

· Fluid levels

· Lubrication

· Grease fittings

· Safety precautions

· Fire safety

· Emergency evacuation

· Housekeeping

· Personal protective equipment

· Hazardous materials

· Identification

· Disposal

· MSDS

· Hazard response




	MODULE B – DRIVESHAFTS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to safely perform required maintenance and repair on driveshafts.  Topics include terms and definitions, types of driveshafts, various components of a drives shaft, cyclical phasing, removal, inspection, servicing, and installation of driveshaft components.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Safely perform required maintenance and repair on driveshafts.
	B1.1
Safely remove, repair or replace defective parts, install, and adjust a specified driveshaft.
	2c

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Explain terms and definitions used with drive shafts.

B1.1.2
Explain the various types of drive shafts.

B1.1.3
Describe the various parts of a driveshaft with a slip yoke.

B1.1.4
Identify the parts of a center support bearing.

B1.1.5
Identify the various types of U-joints.

B1.1.6
Identify the parts of a cross and roller U-joint.

B1.1.7
Identify the points on a drive train to check component angles.

B1.1.8
Describe acceleration-deceleration (cyclical phasing) of driveshaft with cardan U-joints.

B1.1.9
Describe various problems causing driving line noise or vibration.

B1.1.10
Describe the process for diagnosing driveshaft and U-joint problems.

B1.1.11
Describe various considerations when inspecting and servicing driveshafts, slip joints, yokes, drive flanges, and U-joints.

B1.1.12
Explain how to check phasing of all yokes.

B1.1.13 
Describe various considerations when removing and reinstalling the driveshaft and center support bearing and mounts.

B1.1.14
Describe various considerations when disassembling, inspecting, and reassembling a U-joint with bolted end.

B1.1.15
Describe various considerations when removing and replacing a cross and roller (cardan) U-joint.

B1.1.16
Describe the process for measuring and adjusting driveline angles.
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	MODULE B OUTLINE:

· Terms and definitions

· Drive Shaft types

· U-joints types

· Component angles

· Cyclical phasing

· Driving noise and vibration

· Troubleshooting

· Inspecting

· Servicing

· Removal

· Installation

· Drive line angles


	MODULE C – POWER TAKE-OFFS (PTO)

	MODULE DESCRIPTION – The purpose of this module is to teach the students to safely perform required maintenance and repair on power takeoffs.  Topics include terms and definitions, safety, guards and shields, types of PTO systems, problem causes, and troubleshooting methodology.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Safely perform required maintenance and repair on power take-offs.
	C1.1
Safely remove, repair or replace defective parts, install, and adjust a PTO.


	2c

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain terms and definitions used with power take offs.

C1.1.2
Describe precautions necessary to provide the safe operation of PTO’s.

C1.1.3
Identify the various types of PTO guards and shields.

C1.1.4
Describe the various types of PTO systems.

C1.1.5
Identify the parts of a two-gear, reversible PTO.

C1.1.6
Identify the various components of hydraulic and electrical circuits in a power shift PTO.

C1.1.7
Describe the parts of a PTO air shift system.

C1.1.8
Identify the parts of a PTO electrical and air shift system.

C1.1.9
Describe the shift covers for transmission-mounted PTO’s.

C1.1.10
Describe various causes for noise, heat, and vibration in transmission-mounted PTO’s.

C1.1.11
Explain various causes for external oil leaks in PTO’s.

C1.1.12
Explain how to troubleshoot PTO’s for hard shifting.

C1.1.13
Explain how to troubleshoot PTO’s for jumping out-of gear.

C1.1.14
Explain how to troubleshoot power shift PTO’s.
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	MODULE C OUTLINE:

· Terms and definitions
· Safety
· Guards and shields
· Types of PTO systems
· Two-gear reversible system

· Power shift system

· Air shift system

· Electrical and air shift system

· Shift covers

· Problem area causes

· Noise

· Heat

· Vibration

· External oil leaks

· Troubleshooting

· Hard shifting

· Jumping out-of-gear

· Power shifters


	MODULE D – STANDARD TRANSMISSIONS

	MODULE DESCRIPTION – This module is designed to teach the students to safely perform required maintenance and repair on standard transmissions.  Topics include Terms and definitions, types of standard transmissions, components of various types of standard transmissions, considerations for inspection, removal, repair, replacement of various parts, and troubleshooting and adjusting various aspects of standard transmissions.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Safely perform required maintenance and repair on standard transmissions.
	D1.1
Safely remove, repair or replace parts, reinstall, and check specified standard transmission for proper operation.
	2c

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain terms and definitions used with standard transmissions.

D1.1.2
Describe the various types of standard transmissions.

D1.1.3
Identify the parts of a single countershaft transmission.

D1.1.4 
Identify the parts of a twin and triple countershaft transmission.

D1.1.5
Identify the parts of a front section countershaft.

D1.1.6
Identify the parts of a front section case with clutch housing.

D1.1.7
Identify the parts of an auxiliary section of a nine-speed transmission.

D1.1.8
Describe the various types of shift (top) covers.

D1.1.9
Identify the parts of a manual shift bar housing.

D1.1.10
Identify the parts of an electronic shift bar housing.

D1.1.11
Identify the parts of a shift lever assembly.

D1.1.12
Identify the parts of a remote shift control assembly.

D1.1.13
Describe the operation of air flow for range shifting.

D1.1.14
Describe various safety considerations for standard transmission removal and replacement.

D1.1.15
Describe various considerations for remote shift linkages and control assembly inspection, adjustment, removal, and replacement.

D1.1.16
Describe various considerations for inspection, assembly, removal, and replacement of the auxiliary case and its components.

D1.1.17
 Describe various considerations for inspection, assembly, removal, and replacement of the main shaft and auxiliary drive assembly.

D1.1.18
Describe various considerations for inspection, assembly, removal and replacement of the input shaft gear, spacers, bearings, retainers, and slingers.

D1.1.19
Describe various considerations for inspection, assembly, removal and replacement of the main countershafts, reverse idler assembly, and oil pump.

D1.1.20
Describe various considerations for timing multiple countershafts.

D1.1.21
Describe various considerations for inspecting transmission cases.

D1.1.22
Describe various considerations for removal, replacement, and inspection of the transfer case.

D1.1.23
Describe various considerations for inspecting the transmission oil filter and cooler.

D1.1.24
Describe various considerations for inspecting and testing the transmission temperature gauge.

D1.1.25
Describe various considerations for inspecting, adjusting, repairing, or replacing electronic shift controls, sensors, solenoids, shift motors, indicators, control units, and wiring harnesses.

D1.1.26
Describe various considerations for inspecting, adjusting, repairing, or replacing electronic switch selectors, air and electrical switches, displays and indicators, and wiring harness.

D1.1.27
Describe various considerations for diagnosing causes of transmission noise, shifting, lockup, jumping out of gear, overheating, and vibration.
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	MODULE D OUTLINE:

· Terms and definitions

· Types of standard transmissions and their components

· Single countershaft

· Twin and triple countershaft

· Front section countershaft

· Auxiliary section of a nine speed

· Shift covers

· Manual shift bar housing

· Electronic shift bar housing

· Shift lever assembly

· Remote shift control assembly

· Air flow for range shifting

· Safety considerations

· Removal

· Installation

· Inspection 

· Repair

· Adjustment

· Troubleshooting


	MODULE E – FLUID DRIVES AND TORQUE CONVERTERS

	MODULE DESCRIPTION – The purpose if this module is to teach the students to identify components and problems areas of fluid drives and torque converters.  Topics include terms and definitions, major mechanical parts, the planetary gear system, torque converters and their operation, troubleshooting, removal, replacement, inspection, and repair.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Identify components and problem areas of fluid drives and torque converters.
	E1.1
Safely remove, repair or replace parts, reinstall, and check specified fluid drives and torque converters for proper operation.
	2c

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain terms and definitions used with fluid drives and torque converters.

E1.1.2
Identify major mechanical parts (modules) of a fluid drive. 

E1.1.3
Identify parts of a planetary gear system.

E1.1.4
Describe planetary gear system operation.

E1.1.5
Define speed torque and directional function of a fluid drive, and describe the ways they are accomplished.

E1.1.6
Describe fluid pump and pressure regulating valve operation.

E1.1.7
Explain clutch/brake application in a fluid drive for various gears.

E1.1.8
Describe and identify various torque converter parts and their functions.

E1.1.9
Describe the various types of fluid flow in torque converters and their characteristics.

E1.1.10
Describe the various phases in torque converter operation.

E1.1.11
Describe characteristics of various types of hydraulic oil.

E1.1.12
Explain various in-vehicle transmission tests and their functions.

E1.1.13
Explain the process for diagnosing transmission noise, shifting, lockup, slipping, overheating, and vibration problems.

E1.1.14
Describe various considerations for removing a fluid drive and checking the condition of transmission mounts, insulators, and mounting bolts.

E1.1.15
Describe various considerations for removing, disassembling, inspecting, replacing, reassembling, and reinstalling fluid drives modules.

E1.1.16
Describe various considerations for reinstalling a fluid drive.

E1.1.17
Describe various considerations for inspecting, adjusting, repairing, or replacing electronic shift controls, electronic control unit, wiring harnesses, sensors, control module, vehicle interface module, and related components.

E1.1.18
Describe the process for performing a stall test.
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	MODULE E OUTLINE:

· Terms and definitions

· Major mechanical parts

· Planetary gear system

· Fluid pumps

· Torque converters

· Fluids

· Phases of operation

· Transmission tests

· Diagnosing problems

· Removal

· Inspection

· Disassembly

· Assembly

· Installation

· Operations check


	MODULE F – CLUTCHES

	MODULE DESCRIPTION – The purpose of this module is to teach students to safely perform required maintenance and repair on clutch assemblies.  Topics include terms and definitions, clutch assemblies, types of flywheels, parts of various clutches, operating principles, linkages, inspection, removal, replacement, repair, and troubleshooting.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Safely perform required maintenance and repair on clutch assemblies.
	F1.1
Safely remove, repair or replace parts, reinstall, and check a specified clutch for proper operation.
	2c

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Explain terms and definitions used with clutches.

F1.1.2
Parts of a basic clutch assembly.

F1.1.3
Identify the various types of flywheels.

F1.1.4
Identify the parts of a pot type flywheel.

F1.1.5
Identify the parts of a flat type flywheel.

F1.1.6
Explain the functions of a flywheel.

F1.1.7
Identify the parts of a dry-type disc clutch.

F1.1.8
Identify the various types of clutches and their descriptions.

F1.1.9
Describe the operating principles of a push type clutch.

F1.1.10
Describe the operating principles of a pull type clutch.

F1.1.11
Describe the various types of clutch linkage mechanisms and their functions.

F1.1.12
Describe various considerations for diagnosing clutch noise, binding, slippage, pulsation, vibration, grabbing, and chatter problems and determining needed repairs.

F1.1.13
Describe various considerations for inspecting and adjusting clutch linkage, cables, levers, brackets, bushings, pivots, springs, and clutch safety switch (includes push and pull-type assemblies), and checking pedal height and travel.

F1.1.14
Describe various considerations for inspecting, adjusting, repairing, or replacing hydraulic clutch slave and master cylinders, lines and hoses, and bleeding the system.

F1.1.15
Describe various considerations for inspecting, adjusting, and replacing self-adjusting/continuous-adjusting clutch mechanisms.

F1.1.16
Describe the process for removing a dual disc clutch.

F1.1.17
Describe various considerations for Inspecting a single-disc and two-plate clutch pressure plate, clutch disc(s), intermediate plate, and drive pins/lugs.

F1.1.18
Describe various considerations for inspecting, adjusting, or replacing release (throw-out) bearing, sleeve, bushings, springs, housing, levers, release fork, fork pads, rollers, shafts, and seals.

F1.1.19
Describe various considerations for inspecting and/or replacing clutch brake assembly, and inspecting input shaft and bearing retainer.

F1.1.20
Describe various considerations for inspecting and replacing the pilot bearing.

F1.1.21
Describe various considerations for inspecting flywheel housing(s) to transmission housing/engine mating surface(s) and measuring flywheel housing face and bore run-out.

F1.1.22
Describe various considerations for inspecting flywheel, starter ring gear and measuring flywheel face and pilot bore run-out.

F1.1.23
Describe various considerations for inspecting flywheel mounting area on crankshaft, rear main oil seal, and measuring the crankshaft end play.
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	MODULE F OUTLINE:

· Terms and definitions

· Components of a clutch assembly

· Types of flywheels

· Pot type

· Flat type

· Types of clutches

· Dry-type disc clutch

· Push type

· Pull type

· Clutch linkages

· Troubleshooting

· Inspecting

· Adjusting

· Repairing

· Removal 

· Replacement

	MODULE G – DRIVE AXLES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to safely perform required maintenance and repair on drive axles.  Topics include terms and definitions, differential carrier assemblies, gear tooth, gear-set components, differential locks, power dividers, wheel and hub assemblies, wheel bearings, wheel seals, shifting mechanisms, and air line fittings.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Safely perform required maintenance and repair on drive axles.
	G1.1
Safely remove, repair or replace defective parts, install, and adjust a specified drive axle.
	2c

	LEARNING OBJECTIVES 
	KSA

	G1.1.1
Explain terms and definitions used with drive axles.

G1.1.2
Identify parts of a differential carrier assembly.

G1.1.3
Identify various types of differentials and final drives.

G1.1.4
Identify various parts of a gear tooth.

G1.1.5
Describe methods used to evaluate conventional gear tooth contact patterns (tooth profile).

G1.1.6
Explain the function of basic parts of a planetary gear differential and final drive.

G1.1.7
Describe planetary gear-set components and their characteristics.

G1.1.8
Identify various types of differential locks (traction control).

G1.1.9
Explain the purposes of a power divider.

G1.1.10
Identify the various parts of a power divider.

G1.1.11
Identify the various parts of wheel and hub assemblies.

G1.1.12
Explain the purposes of wheel bearings.

G1.1.13 Identify the parts of a wheel bearing (tapered roller).

G1.1.14
Explain the purposes of wheel seals.

G1.1.15
Describe the various types of wheel seals.

G1.1.16
Describe the various types of shifting mechanisms (2-speed axles).

G1.1.17
Identify the various types of air line fittings.

G1.1.18
Describe various considerations when diagnosing drive axle(s) drive unit noise and overheating problems.

G1.1.19
Describe various considerations when diagnosing a drive axle for wheel bearing noise and damage.

G1.1.20
Describe how to check axle fluid level and condition and add proper type of lubricant.

G1.1.21
Describe various considerations when checking for and repairing fluid leaks.

G1.1.22
Describe various considerations when inspecting and replacing drive axle drive unit cover plates, gaskets, sealants, vents, magnetic plugs, and seals.

G1.1.23
Describe various considerations when removing, cleaning, inspecting, lubricating, replacing, and adjusting wheel bearings and seals.

G1.1.24
Describe various considerations when inspecting and replacing drive axle shafts.

G1.1.25
Describe the process for inspecting and testing rear axle temperature gauge and sensor.

G1.1.26
Describe various considerations when removing and replacing a differential carrier, and inspecting case and caps, side bearing bores, and pilot bearing bore.

G1.1.27
Describe various considerations when inspecting and replacing differential case assembly including spider gears, cross shaft, side gears, thrust washers, case halves, and bearings.

G1.1.28
Describe various considerations when inspecting and replacing ring and drive pinion gears, spacers, sleeves, bearing cage, and bearings.

G1.1.29
Describe various considerations when measuring and adjusting drive pinion depth.

G1.1.30
Describe various considerations when measuring and adjusting drive pinion bearing preload.

G1.1.31
Describe various considerations when measuring and adjusting side bearing preload and ring gear backlash.

G1.1.32
Describe various considerations when measuring ring gear run-out.

G1.1.33
Describe various considerations when checking and interpreting ring gear and pinion tooth contact pattern.

G1.1.34
Describe various considerations when inspecting, adjusting, or repairing ring gear thrust block/screw.

G1.1.35
Describe various considerations when inspecting, adjusting, repairing, or replacing planetary gear-type 2-speed axle assembly.

G1.1.36
Describe various considerations when inspecting, repairing, or replacing 2-speed axle shift control system, speedometer adapters, motors, axle shift units, wires, air lines, and connectors.

G1.1.37
Describe various considerations when inspecting and replacing various components of a locking differential case assembly.

G1.1.38
Describe various considerations when inspecting, adjusting, repairing, or replacing air operated power divider (inter-axle differential) lockout assembly.

G1.1.39
Describe various considerations when inspecting, repairing, or replacing a rear axle lubrication system.
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	MODULE G OUTLINE:

· Terms and definitions

· Components of a differential

· Gear tooth

· Planetary gear

· Differential locks

· Power divider

· Wheel and hub assembly

· Wheel bearings

· Wheel seals

· Shifting mechanisms

· Air line fittings

	MODULE H – SPECIAL DRIVES

	MODULE DESCRIPTION – The purpose of this module is to teach students to safely perform required maintenance and repair on special drives.  Topics include terms and definitions, types of chain drives, sprocket shafts and sprockets, types of belt drives, types of drive gears, hydrostatic drives, and care, maintenance, and troubleshooting of all.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Safely perform required maintenance and repair on special drives.
	H1.1
Safely remove, repair or replace defective parts, install, and adjust various special drives.
	2c

	LEARNING OBJECTIVES 
	KSA

	H1.1.1 
Explain terms and definitions used with special drives.

H1.1.2
Identify the various types of chain drives.

H1.1.3
Identify detachable-link chains (plain chain).

H1.1.4
Identify roller chains.

H1.1.5
Identify silent chains.

H1.1.6
Describe various characteristics of detachable link chains.

H1.1.7
Describe various characteristics of standard pitch roller chains.

H1.1.8
Describe various characteristics of double pitch roller chains.

H1.1.9
Describe various characteristics of silent chains.

H1.1.10
Explain basic principles of chain drives.

H1.1.11
Explain the alignment of sprocket shafts and sprockets.

H1.1.12
Explain the need for adjustment of chain tension.

H1.1.13
Describe various methods of adjusting chain tension.

H1.1.14
Identify parts of a chain sprocket.

H1.1.15
Explain the reasons for lubrication of chains.

H1.1.16
Describe various methods of lubricating chains.

H1.1.17
Describe how to repair chain drives.

H1.1.18
Describe how to clean chains.

H1.1.19
Identify various types of belts.

H1.1.20
Explain the factors governing the ability of belts to transmit power.

H1.1.21
Identify various belt drive arrangements.

H1.1.22
Describe belt sections used on combines.

H1.1.23
Identify variable speed drives.

H1.1.24
Explain the criticality of belt tension.

H1.1.25
Describe appropriate belt care and maintenance.

H1.1.26
Explain various considerations for maintenance of pulleys or sheaves.

H1.1.27
Identify various types of drive gears.

H1.1.28
Describe various methods of lubricating gears.

H1.1.29
Explain gear back lash.

H1.1.30
Identify various types of reciprocating drives and their characteristics.

H1.1.31
Describe various maintenance practices of reciprocating drives.

H1.1.32
Describe hydrostatic drives.

H1.1.33
Describe reversing hydrostatic drives.

H1.1.34
Explain common maintenance of hydrostatic drives.

H1.1.35
Describe how to test hydrostatic drives.

H1.1.36
Describe functions of a safety release mechanism.

H1.1.37
Describe various types of safety release mechanisms.

H1.1.38
Explain common maintenance practices on safety mechanisms.

H1.1.39
Describe various considerations for diagnosing and determining causes of chain drive problems.

H1.1.40
Describe various considerations for diagnosing and determining causes of belt drive problems.

H1.1.41
Describe various considerations for diagnosing and determining causes of gear drive problems.

H1.1.42
Describe various considerations for diagnosing and determining causes of hydrostatic drive problems.
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	MODULE H OUTLINE:

· Terms and definitions

· Chain drives

· Detachable-link

· Roller chains

· Silent chains

· Standard pitch

· Double pitch

· Basic principles

· Sprocket alignment

· Tension adjustment

· Lubrication

· Repair

· Cleaning

· Belt drives

· Variable speed

· Drive arrangements

· Tension

· Pulleys and sheaves

· Drive gears

· Lubricating gears

· Back lash

· Care and maintenance

· Hydrostatic drives

· Hydrostatic drives

· Reverse hydrostatic drives

· Maintenance

· Testing

· Safety release mechanism

· Types

· Maintenance

· Troubleshooting


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	16%
	64%
	20%
	

	Module B
	31%
	31%
	38%
	

	Module C
	36%
	21%
	43%
	

	Module D
	37%
	11%
	52%
	

	Module E
	17%
	56%
	27%
	

	Module F
	30%
	22%
	48%
	

	Module G
	18%
	26%
	56%
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts. 

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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