Instructor – Richard Saxton

267-299-5875

rsaxton@ccp.edu

Rm-163

Office Hours – Mon-Wed 10:30-12:00 Rm 164

Automotive Technology 241

Description:


The course focuses on the fundamental theory, maintenance and repair of automatic transmissions and transaxles including electronic controls. Emphasis is placed upon subject matter recommended by industry through the National Automotive Technicians Education Foundation (NATEF). This course is designed to help students prepare for the Automotive Service Excellence (ASE) certification exam in-group 2: Automatic Transmissions and Transaxles. AT 241 incorporates substantial “hands on” training. Students will disassemble, inspect, repair and reassemble an automatic transmission. Diagnostic testing will include the use of a state-of-the-art dynamometer in the Automotive Technology Center.
Objectives: 


Automatic Transmission and Transaxles provides students with a basic understanding of the automatic transmission system design and theory. This course will explain the operation and construction of the automatic transmission and how automatic transmission component fit together to create a device that eliminates the need of manual operation.


AT 241 will give students the background information needed to understand how automatic transmissions operate. By learning how the automatic transmissions are supposed to work, students will be able to troubleshoot and service them. A basic understanding of mechanical devices, along with an understanding of hydraulics, electronics and pneumatics will help them assimilate what is happening inside an automatic transmission. The lab component will provide students with the opportunity to apply this knowledge to automatic transmission diagnosis and repair.

Course Outline:

January

19 - 

Chapter 1 (Erjavec). Safety

24 -

Discuss Equipment and Safety 

26 - 

Chapter 2 - Drive Train Basics, Tools and Procedures
31 -





Tasks – 

1. Identify and interpret transmission/transaxle concern; assure proper engine operation; determine necessary action. P-1

2. Research applicable vehicle and service information, such as transmission/transaxle system operation, vehicle service history, service precautions, and technical service bulletins. P-1

3. Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, and calibration decals). P-1

4. Complete Ford Tech Service – Automotive Fundamentals – Automatic Transmissions

February
2 - 

Chapter 2- Components, Torque, Modern Transmissions  



Tasks -




1.
Removal, Disassembly, and Reinstallation
7 -

Chapter 3 – General Theories of Operation

9 -

Chapter 3 – Basic Construction

14 -

Chapter 3 – Controling Components



Tasks - 


1. Inspect, adjust or replace throttle valve (TV) linkages or cables; manual shift linkages or cables; transmission range sensor; check gear select indicator (as applicable). P-1

2. Service transmission; perform visual inspection; replace fluids and filters. P-1
3. Complete Ford Tech Service - 
16 - 

Chapter 4 - Hydraulic Torque Multipliers



Tasks – 

1. Inspect converter flex plate, attaching parts, pilot, pump drive, and seal areas. P-2

2. Measure torque converter endplay and check for interference; check stator clutch. P-2

3. Inspect, measure, and reseal oil pump assembly and components. P-1

21 - 

Chapter 4 – Torque Convertors



Tasks - 

1. Remove and reinstall transmission and torque converter (rear-wheel drive). P-2

2. Remove and reinstall transaxle and torque converter assembly. P-1

3. Measure torque converter endplay and check for interference; check stator clutch. P-2

23 - 

Chapter 4 – Lock-Up Converters

28 - 

Chapter 5 – Planerary Gear Sets



Tasks – 

March

2 - 

Mid Term Chapter 1-4
7-12 

Spring Break No Class

14 - 

Chapter 6 – Hydraulic Systems



Tasks – 

4. Inspect, measure, and reseal oil pump assembly and components. P-1

1. Inspect clutch drum, piston, check-balls, springs, retainers, seals, and friction and pressure plates; determine necessary action. P-2

2. Measure clutch pack clearance; determine necessary action. P-1

3. Air test operation of clutch and servo assemblies. P-1

4. Inspect roller and sprag clutch, races, rollers, sprags, springs, cages, and retainers; replace as needed. P-1

5. Inspect bands and drums; determine necessary action. P-2

6. Complete Ford Tech Service – Hydraulics 

16 - 

Chapter 6 – Pascal’s Law

21 - 

Chapter 6 – Thrust Washers



Tasks – 

1. Measure endplay or preload; determine necessary action. P-1
2. Inspect, measure, and replace thrust washers and bearings. P-2

3. Inspect oil delivery seal rings, ring grooves, and sealing surface areas. P-2

4. Inspect bushings; determine necessary action. P-2

5. Inspect case bores, passages, bushings, vents, and mating surfaces; determine necessary action. P-2

6. Inspect transaxle drive, link chains, sprockets, gears, bearings, and bushings; perform necessary action. P-2

7. Inspect, measure, repair, adjust or replace transaxle final drive components. P-2

8. Inspect and reinstall parking pawl, shaft, spring, and retainer; determine necessary action. P-3

23 - 

Chapter 7 – Common Automatic Transmissions

28- 

Chapter 7 - 

30 - 

Chapter 8 – Electronic Automatic Tranmission


Tasks – 

1. 7. Diagnose electronic transmission control systems using a scan tool; determine necessary action. P-1
2. Complete Ford Tech Service – Electronics
April

4 - 

Chapter 8 – Shift Logic, Scan Tools and Trouble Codes

6 - 

In and Out of vehicle Transmission Testing



Task – 

5. Diagnose fluid usage, level, and condition concerns; determine necessary action. P-1

6. Perform pressure tests; determine necessary action. P-1

7. Perform stall test; determine necessary action. P-2

8. Perform lock-up converter system tests; determine necessary action. P-1

9. Diagnose electronic, mechanical, hydraulic, vacuum control system concerns; determine necessary action. P-1

10. Diagnose noise and vibration concerns; determine necessary action. P-2

11. Diagnose transmission/transaxle gear reduction/multiplication concerns using driving, driven, and held member (power flow) principles. P-1

11 - 

Transmission Removal and Replacement 



Tasks – 

3. Disassemble, clean, and inspect transmission/transaxle. P-1

4. Inspect, measure, clean, and replace valve body (includes surfaces and bores, springs, valves, sleeves, retainers, brackets, check-balls, screens, spacers, and gaskets). P-2

5. Inspect servo bore, piston, seals, pin, spring, and retainers; determine necessary action. P-3

6. Inspect accumulator bore, piston, seals, spring, and retainer; determine necessary action. P-3

13 - 

Transmission installation
18 - 



20 - 

Ford Tests are due. Review for the final exam
25

Final Exam 

Required  Student Texts:

Erjavec, Jack 


Today’s Technician Classroom Manual for Automatic Transmissions and Transaxles, 3rd edition 




Albany, New York: Delmar, 1995 


Erjavec, Jack 


Today’s Technician Shop Manual for Automatic Transmissions and Transaxles, 3rd  edition 


Albany, New York: Delmar, 1995

Reference Materials 
(Available in the Automotive Center)


MITCHELL ON-DEMAND, Computerized repair information system


(IBM compatible computer with CD ROM drive required)


Mitchell International


PO Box 26260


San Diego, CA 92196-6550

Student Evaluation:


In terms of learning outcomes, student evaluation will be based on the following:


(
Two exams and Completion of the Ford Tech Service Tests (5) (33%)


(
Classroom participation, shop evaluation (Task Completion) (33%)


(
Home work and attendance (33%)

GradeCourse     Numerical Average

“Real Life”       


A

90-100


Outstanding, “You’re going places!”

B

80-89


A very good worker.


C

70-79


You do what needs to get done.


D

60-69


Passed up for raises, and promotions.


F

59 and below

“Your FIRED!”

Laboratory Assignments:

Students will be required to complete at least one lab assignment for each section of study.

Exams:

The exams will evaluate what the students have completed in the classroom and the lab. They will consist of short answer questions based on ASE-related test material and sample questions.  Light essay questions may also apply.   The student also takes a required computer test.  This test will be at their own pace and counts as one exam grade.

Attendance and Preparation:

Students will be encouraged to treat the educational process like gainful employment with compensation being a comparable grade. Attendance is mandatory. Only an excused absence can be made up at a later time. If it is deemed that the student is abusing the use of excused absences, this privilege will be revoked.  If you are unable to attend a class or will be late, please call me. The Community College of Philadelphia states that missing two (2) classes is worth two weeks of missed work.  The student may be dropped from this course at that time. Students sitting more than half way toward the back will accrue only ½ of an attendance credit; students sitting in the forward half of the classroom would accrue a full attendance credit. (as room permits)

Roll will be taken every day at the start of class time.  If you are late, it will be counted as an absence. 

Lockers and changing areas are available to students in the rest rooms of the Automotive Technology Center. It is strongly advised that students bring a change of "work clothes" for lab periods and wear appropriate "shop-durable," closed-toed footwear.

Beepers and Cell phones:

Beepers and cell phones must be turned off while class is in session for both lab and theory sessions.  If a cell phone or beeper "goes off" you must answer the call - and leave the classroom for the duration of that class session.  This will be counted as an absence.  Only EMS personnel or a family primary care giver may be excused from this rule.  A beeper or cell phone that generates noise interrupts the learning process for all students and the instructor.

Automotive Technology Program

Failure to follow these rules can lead to personal injury, loss of property or life.

General Shop Safety Rules

EYES

Appropriate eye protection must be worn at all times in the shop and lab area.

Eye protection must be worn in this building where an eye danger is present.

When welding or cutting with a torch use welding goggles or facemask to protect against

flash.

FEET

Appropriate footwear must be worn in the shop and lab areas.  Appropriate footwear must have an oil resistant sole.  
Leather boots or shoes with steel toes are preferred.

Open toe footwear (sandals), sneakers, or heels are not permitted in the shop or lab areas.

CLOTHING

Appropriate clothing must be worn in the shop and lab areas at all times.  Long pants must be worn. 
Any loose clothing must be tied back or secured (long shirts, ties, or jackets).

HANDS

Chemical resistant gloves must be worn when handling acid, solvent, or any other chemical the poses an 
exposure health threat.  Please see the MSDS chart for more information.  
Leather gloves should be used for welding or handling hot items.

HAIR

Long hair must be tied back and tucked into a shirt collar.

EARS

Use hearing protection while using air tools or near loud equipment.

FIRE/FIRST AID

[image: image1.wmf]Know the location of fire extinguishers and first aid station.

SMOKING is NOT permitted anywhere in the building at all times.

Beware of open flame, sparks or other ignition sources.
EXHAUST

If a car is running make sure exhaust vent system is hooked up and operational.

DRIVING

You must have a valid drivers license and the supervision of either an instructor or the

Instructional aid to move a vehicle in the shop.  This includes test-drives and moving

Vehicles on and off the lifts.  Vehicles MUST be driven in a safe courteous manor.

TOOLS

Do NOT leave hand tools on floors or near machinery.

ALWAYS use the right tool for the job.

Horseplay of any type will result in dismissal and or/ course failure. 

The shop and lab areas are dangerous environments, treat them as such
NATEF Task List - Automotive Technology 241 – Automatic Transmissions and Transaxles

Items not in gray will be labs and or discussions covered this semester;

IT IS THE STUDENTS REQUIREMENT TO MAINTAIN AND KEEP THIS LIST THROUGHOUT THE SEMESTER! 
LOSS OF THIS LIST CAN RESULT IN COURSE FAILURE!

	CCP Number
	Inst. Sig.
	Date Comp.
	

	
	
	
	A. General Transmission and Transaxle Diagnosis 

	
	
	
	1. Identify and interpret transmission/transaxle concern; assure proper engine operation; determine necessary action. P-1

	
	
	
	2. Research applicable vehicle and service information, such as transmission/transaxle system operation, vehicle service history, service precautions, and technical service bulletins. P-1

	
	
	
	3. Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, and calibration decals). P-1

	
	
	
	4. Diagnose fluid usage, level, and condition concerns; determine necessary action. P-1

	
	
	
	5. Perform pressure tests; determine necessary action. P-1

	
	
	
	6. Perform stall test; determine necessary action. P-2

	
	
	
	7. Perform lock-up converter system tests; determine necessary action. P-1

	
	
	
	8. Diagnose electronic, mechanical, hydraulic, vacuum control system concerns; determine necessary action. P-1

	
	
	
	9. Diagnose noise and vibration concerns; determine necessary action. P-2

	
	
	
	10. Diagnose transmission/transaxle gear reduction/multiplication concerns using driving, driven, and held member (power flow) principles. P-1

	
	
	
	II. AUTOMATIC TRANSMISSION AND TRANSAXLE 

	
	
	
	B. Transmission and Transaxle Maintenance and Adjustment 

	
	
	
	1. Inspect, adjust or replace throttle valve (TV) linkages or cables; manual shift linkages or cables; transmission range sensor; check gear select indicator (as applicable). P-1

	
	
	
	2. Service transmission; perform visual inspection; replace fluids and filters. P-1

	
	
	
	II. AUTOMATIC TRANSMISSION AND TRANSAXLE 

	
	
	
	C. In-Vehicle Transmission and Transaxle Repair 

	
	
	
	1. Inspect, adjust or replace (as applicable) vacuum modulator; inspect and repair or replace lines and hoses. P-3

	
	
	
	2. Inspect, repair, and replace governor assembly. P-3

	
	
	
	3. Inspect and replace external seals and gaskets. P-2

	
	
	
	4. Inspect extension housing, bushings and seals; perform necessary action. P-3

	
	
	
	5. Inspect, leak test, flush, and replace cooler, lines, and fittings. P-2

	
	
	
	6. Inspect and replace speedometer drive gear, driven gear, vehicle speed sensor (VSS), and retainers. P-2

	
	
	
	7. Diagnose electronic transmission control systems using a scan tool; determine necessary action. P-1

	
	
	
	8. Inspect, replace, and align powertrain mounts. P-2

	
	
	
	II. AUTOMATIC TRANSMISSION AND TRANSAXLE 

	
	
	
	D. Off-Vehicle Transmission and Transaxle Repair 

	
	
	
	1. Removal, Disassembly, and Reinstallation 

	
	
	
	1. Remove and reinstall transmission and torque converter (rear-wheel drive). P-2

	
	
	
	2. Remove and reinstall transaxle and torque converter assembly. P-1

	
	
	
	3. Disassemble, clean, and inspect transmission/transaxle. P-1

	
	
	
	4. Inspect, measure, clean, and replace valve body (includes surfaces and bores, springs, valves, sleeves, retainers, brackets, check-balls, screens, spacers, and gaskets). P-2

	
	
	
	5. Inspect servo bore, piston, seals, pin, spring, and retainers; determine necessary action. P-3

	
	
	
	6. Inspect accumulator bore, piston, seals, spring, and retainer; determine necessary action. P-3

	
	
	
	7. Assemble transmission/transaxle. P-1

	
	
	
	2. Oil Pump and Converter 

	
	
	
	1. Inspect converter flex plate, attaching parts, pilot, pump drive, and seal areas. P-2

	
	
	
	2. Measure torque converter endplay and check for interference; check stator clutch. P-2

	
	
	
	3. Inspect, measure, and reseal oil pump assembly and components. P-1

	
	
	
	3. Gear Train, Shafts, Bushings and Case 

	
	
	
	1. Measure endplay or preload; determine necessary action. P-1

	
	
	
	2. Inspect, measure, and replace thrust washers and bearings. P-2

	
	
	
	3. Inspect oil delivery seal rings, ring grooves, and sealing surface areas. P-2

	
	
	
	4. Inspect bushings; determine necessary action. P-2

	
	
	
	5. Inspect and measure planetary gear assembly (includes sun, ring gear, thrust washers, planetary gears, and carrier assembly); determine necessary action. P-2

	
	
	
	6. Inspect case bores, passages, bushings, vents, and mating surfaces; determine necessary action. P-2

	
	
	
	7. Inspect transaxle drive, link chains, sprockets, gears, bearings, and bushings; perform necessary action. P-2

	
	
	
	8. Inspect, measure, repair, adjust or replace transaxle final drive components. P-2

	
	
	
	9. Inspect and reinstall parking pawl, shaft, spring, and retainer; determine necessary action. P-3

	
	
	
	4. Friction and Reaction Units 

	
	
	
	1. Inspect clutch drum, piston, check-balls, springs, retainers, seals, and friction and pressure plates; determine necessary action. P-2

	
	
	
	2. Measure clutch pack clearance; determine necessary action. P-1

	
	
	
	3. Air test operation of clutch and servo assemblies. P-1

	
	
	
	4. Inspect roller and sprag clutch, races, rollers, sprags, springs, cages, and retainers; replace as needed. P-1

	
	
	
	5. Inspect bands and drums; determine necessary action. P-2
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