Chapter 10
Common Automatic Transmissions

Upon completion and review of this chapter, the student should be able to:

	Classroom Manual Objectives

· Describe the construction and operation of typical Chrysler Corporation Simpson gear train–based transmissions.

· Describe the construction and operation of typical Ford Motor Company Simpson gear train–based transmissions.

· Describe the construction and operation of typical General Motors Corporation Simpson gear train–based transmissions.

· Describe the construction and operation of other typical Simpson gear train–based transmissions.

· Describe the construction and operation of typical Simpson gear train–based transmissions with add-on overdrive units.

· Describe the construction and operation of typical Ford Motor Company Ravigneaux gear train–based transmissions.

· Describe the construction and operation of typical General Motors Corporation Ravigneaux gear train–based transmissions.

· Describe the construction and operation of other typical Ravigneaux gear train–based transmissions.

· Describe the construction and operation of typical Ravigneaux gear train–based transmissions with overdrive.

· Describe the construction and operation of transaxles that use planetary gearsets in tandem.

· Describe the construction and operation of Honda automatic transmissions that use helical gears in constant mesh.
	Shop Manual Objectives

· Disassemble, service, and reassemble a Chrysler Torqueflite 36RH transmission.

· Disassemble, service, and reassemble a Chrysler 41TE transaxle.

· Disassemble, service, and reassemble a Chrysler 42LE transaxle.

· Disassemble, service, and reassemble a Ford 4R44E transmission.

· Disassemble, service, and reassemble a Ford 4EAT/Mazda GF4A-EL transaxle.

· Disassemble, service, and reassemble a Ford AX4S transaxle.

· Disassemble, service, and reassemble a GM 4L60 transmission.

· Disassemble, service, and reassemble a GM 3T40 transaxle.

· Disassemble, service, and reassemble a GM 4T60 transaxle.

· Disassemble, service, and reassemble Honda CA, F4, and G4 transaxles.

· Disassemble, service, and reassemble a Nissan L4N71B transmission.

· Disassemble, service, and reassemble a Toyota A541E transaxle.


Overview

This chapter in both manuals covers the operation, disassembly, reassembly, and service on the most common transmissions used in the automotive vehicles today. It uses photo sequences to show the procedures that should be followed while servicing these transmissions. Although the steps included in the photo sequences have been taken from the manufacturers’ service manuals, it is wise where possible to use a service manual for the individual transmission that is being worked on.

Reading Assignments

Classroom Manual, pages 311-379

Shop Manual, pages 413-495

Terms to Know

	CCD

Controlled load servo

Dual-shaft transmission
	ECT

PCS

SBEC
	TOT

Transfer assembly


Lecture Outline and Notes


I.
Objectives

Review the chapter’s objectives.


II.
Overview of Transmission Designs

A.
Transmissions Based on a Simpson Gear Train


1.
Identify the various transmissions and transaxles that are based on a 

Simpson gearset and describe their applications.


2.
Choose one model and talk through the power flow of that 

transmission.

B.
Transmission Based on a Gear Train


1.
Identify the various transmissions and transaxles that are based on a 

Ravigneaux gearset and describe their applications.


2.
Choose one model and talk through the power flow of that 

transmission.

C.
Transmissions That Have the Planetary Gearsets in Tandem


1.
Identify the various transmissions and transaxles that are based on 

gearsets that are placed in tandem and describe their applications.


2.
Choose one model and talk through the power flow of that 

transmission.

D.
Non-Planetary Gear Transmissions


1.
Identify the automatic transmissions that rely on helical gears and 

describe their operation and main components.


2.
Describe the operation and construction of a CVT.


III.
Chrysler Transmissions and Transaxles

A.
Applications


1.
List and discuss the use of various transmissions used by Chrysler.


2.
Describe any commonalities transmissions and transaxles have.

B.
36RH Transmission


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

C.
41TE Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

D.
42LE Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.


IV.
Ford Motor Company Transmissions and




Transaxles

A.
Applications


1.
List and discuss the use of various transmissions used by Ford.


2.
Describe any commonalities transmissions and transaxles have.

B.
4R70W Transmission


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.

C.
4R44E Transmission


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

D.
4EAT/Mazda GF4A-EL Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

E.
AX4S Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.


V.
General Motors Transmissions and Transaxles

A.
Applications


1.
List and discuss the use of various transmissions used by General 

Motors.


2.
Describe any commonalities transmissions and transaxles have.

B.
3L30 Transmission


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

C.
4T60 Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

D.
4L60 Transmission


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

E.
3T40 Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

VI.
Non-Planetary Based Transmissions

A.
Applications


1.
List the manufacturers who use non-planetary automatic transmissions 

and give their applications.


2.
List and discuss the use of various transmissions used by Honda.


3.
Describe any commonalities transmissions and transaxles have.

B.
Honda's CA, F4, and G4 Transaxles


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.

C.
CVTs


1.
List the manufacturers that offer a Continuously Variable 

Transmission and briefly describe the reason for their use.


2.
Describe the operation of a CVT using Honda’s as an example.


VII.
Nissan Motor Company Transmissions

A.
Applications


1.
List and discuss the use of various transmissions used by Nissan.


2.
Describe any commonalities transmissions and transaxles have.

B.
L4N71B Transmission


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.


VIII.
Toyota Transaxles

A.
Applications


1.
List and discuss the use of various transmissions used by Toyota.


2.
Describe any commonalities transmissions and transaxles have.

B.
A541E Transaxle


1.
Describe the various holding and apply devices used in this 

transmission.


2.
Describe electronic solenoid operation and use.


3.
Talk through the basic overhaul procedures for this transmission, 

using the photo sequence as a guide.


IX.
Summary

Review the material covered, emphasizing the main points and key words.

Chapter 10 Answers to Review Questions

CLASSROOM MANUAL, PAGES 379-381

Short Answer Essays


1.
The transaxle relies on five solenoid valves, controlled by the PCM, to regulate shift timing, feel, and TCC application. Two solenoids are used as shift solenoids. They control the delivery of fluid to the manual shift valve. A solenoid is also used to control line pressure. This solenoid operates on a duty cycle controlled by the PCM. Its purpose is to regulate line pressure according to engine running conditions and engine torque. An additional solenoid is used to provide for engine braking during coasting. This solenoid operates when the vehicle is slowing down and the throttle is closed. The other solenoid controls the operation of the lock-up converter clutch.


2.
The controller may receive information from two different sources: directly from a sensor, or through a twisted-pair bus circuit, which connects all of the vehicle computer systems. This modulated bi-directional bus system is called Chrysler Collision Detection (CCD) bus and allows the various computers in the vehicle to share information. Typical CCD Bus inputs used by the transaxle controller are from an Ambient or Battery Temperature Sensor, Brake Switch, Coolant Temperature Sensor (CTS), and Manifold Absolute Pressure (MAP) Sensor.


3.
Nissan's system relies on two shift solenoids, which are controlled by the control unit. In addition to these solenoids, two other solenoids are incorporated into the system. One of these solenoids, called the timing solenoid, provides for smooth downshifting. The other, called the line pressure solenoid, provides for smooth upshifting. Both of these solenoids control the engagement and disengagement of the transmission's apply units. The system has a fifth solenoid, which is used to control converter lock-up clutch activity.


4.
Honda automatic transmissions are quite unique in the industry because they use constant mesh gears, similar to a manual transmission, to provide for automatic gear changes. When certain combinations of these gears are engaged by clutches, power is transmitted from the main shaft to the countershaft to provide the different gear ranges. They use four multiple-disc clutches, a sliding reverse gear, and a one-way clutch to control the gears. These are designated by the gear they activate: first gear clutch, first gear one-way clutch, second gear clutch, third gear clutch, fourth gear clutch, and reverse gear.


5.
The Ford 4EAT can be operated in manual or automatic shift mode. Manual shifting can be selected by the driver through a switch located on the center console. When the switch is in the NORM position, the transmission automatically shifts gears to achieve maximum fuel economy. Selection of the POWER range causes a delay in the shift timing to provide for maximum acceleration.


6.
Engine torque is transferred to the transaxle through the torque converter and a sprocket and drive link assembly. The torque converter does not directly drive the gear train of the transaxle; rather the converter drives a sprocket that is linked, by a drive chain, to an input sprocket at the gear train. This arrangement allows the gear train to be positioned away from the centerline of the engine's crankshaft.


7.
A variable force motor (VFM) controlled by the PCM is used to change line pressure in response to engine speed and vehicle load. By responding to current operating conditions, the VFM is able to match shift timing and feel with the current needs of the vehicle.


8.
Like many other GM transmissions, the 4T60 uses servos fitted with two pistons. These servos not only apply the bands but also act as an accumulator for the application of the clutch involved in upshifting.


9.
Basic Simpson-based transmissions are often converted to four-speed units by the addition of a simple planetary unit placed before or after the compound gearset. To control this planetary gearset, clutches and brakes are also added.


10.
All of the Torqueflite-based transmissions and transaxles used today have two multiple disc clutches, an overrunning clutch, two servos and bands, and two planetary gearsets to provide three forward gear ratios and a reverse ratio. The two multiple-disc clutches are called the front clutch and rear clutch packs. The servos and bands are also referred to by their location, front and rear, or by their function, kickdown and low/reverse.

Fill-in-the-Blanks


1.
Front, front ring, sun, rear planet, rear ring


2.
4L80-E, 4T60-E


3.
A-604/41TE, 42LE


4.
TV cable, engine load


5.
Large sun, large sun, counterclockwise, counterclockwise


6.
Driven, drive, low, decrease, high, increases


7.
Front, rear, front, rear, kickdown, low/reverse


8.
A-140E, Simpson


9.
High, Front, Reverse/High, Rear, Forward, Intermediate, Front, Kickdown, Low/Reverse, Rear units


10.
No (zero)

Multiple Choice


1.
A


2.
C


3.
A


4.
C


5.
C


6.
B


7.
B


8.
A


9.
C


10.
C

SHOP MANUAL, PAGES 495-496

ASE-Style Review Questions


1.
D


2.
B


3.
C


4.
C


5.
C


6.
C


7.
D


8.
C


9.
C


10.
A

ASE Challenge Questions


1.
A


2.
B


3.
C


4.
D


5.
C
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