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Variable Ratio Epicyclic Gear Drives

Å Manual Transmission

ïJohn Deere 3350

ïManually Shifted

ïFixed Speed Ratios

ïPower Takeoff for 

Accessories

http://upload.wikimedia.org/wikipedia/commons/d/dc/John_Deere_3350_tractor_cut_transmission.JPG
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Variable Ratio Epicyclic Gear Drives

Å Lexus Luxury Sedan

ïAutomatically Shifted

ïTorque Converter

ïEpicyclic Gears & Clutches

ïEight Speeds

http://upload.wikimedia.org/wikipedia/en/f/f9/Automatic_transmission_cut.jpg


Date  11/9/09 Author:  David Wenthen 4Disclosure or duplication without consent is prohibited

Variable Ratio Epicyclic Gear Drives

ÅContinuously Varying Transmission

ïRadii of Driver and Driven Pulleys are Variable

ïLimited to Low Torque Applications
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Variable Ratio Epicyclic Gear Drives

ÅTypical Epicyclic Gear Set
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Variable Ratio Epicyclic Gear Drives

ÅThree Types of Fixed Ratio Epicyclic Gear Drive:

ïPlanetary: Fixed Annulus Ring

ÅSpeed Reduction Ratios Between 2.5 ï10.0

ïSolar: Fixed Sun Gear

ÅSpeed Reduction Ratios Between 1.3 ï1.7

ïStar: Fixed Planet Carrier

ÅSpeed Reduction Ratios Between 1.5 ï9.0

ÅReverses Direction of Input
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Variable Ratio Epicyclic Gear Drives

Å Kinematics Equations Å Linear Velocity Constraints

Å Geometry Constraints

Å Add and Substitute

Å Common Module Gearing

ïBasic Speed Ratio Equation

ïPinion Speed Equation
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Variable Ratio Epicyclic Gear Drives

Å Geometry Limits

Planetary Gear Drive PD & Tip Circles
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Variable Ratio Epicyclic Gear Drives

ÅPlanetary Gear Drives

ïReaction Member is Annulus Ring

ïInput is Sun Gear, Output is Planet Carrier

ïDefine Annulus Ring to Sun Gear Relative Velocity

ïSpeed Reduction Ratio
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Variable Ratio Epicyclic Gear Drives

ÅSolar Gear Drives

ïReaction Member is Sun Gear

ïInput is Annulus Ring, Output is Planet Carrier

ïDefine Sun Velocity in terms of Annulus Ring

ïSpeed Reduction Ratio
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Variable Ratio Epicyclic Gear Drives

ÅStar Gear Drives

ïReaction Member is Planet Carrier

ïInput is Sun Gear, Output is Annulus Ring

ïDefine Carrier Velocity in terms of Sun Gear

ïSpeed Reduction Ratio

ïRotation Direction is Reversed
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Variable Ratio Epicyclic Gear Drives

ÅAsymptotic Behavior, Dependent on Gear and Ring Size

ïPlanetary Speed Reduction Ratio Sensitivity Diagram

Speed Ratio Sensitivity vs. Ring Speed - Simple Planetary

(Fixed Ring Speed Ratios Shown at Right)
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Variable Ratio Epicyclic Gear Drives

ÅAsymptotic Behavior, Dependent on Gear and Ring Size

ïSolar Speed Reduction Ratio Sensitivity Diagram

Speed Ratio Sensitivity vs. Ring Speed - Simple Solar

(Fixed Sun Speed Ratios Shown at Right)
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Variable Ratio Epicyclic Gear Drives

ÅAsymptotic Behavior, Dependent on Gear and Ring Size

ïStar Speed Reduction Ratio Sensitivity Diagram

Speed Ratio Sensitivity vs. Sun Speed - Simple Star

(Fixed Sun Speed Ratios Shown at Right)
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Variable Ratio Epicyclic Gear Drives

Å Magna Powertrain MP7011 

Å Compound Epicyclic Drives

Å Stepped Planets with Different 

Numbers of Teeth

Å Independent Sun and Ring 

Gear Characteristics

Å Allows Deeper Planetary Speed 

Reduction Ratios 


