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Automatic 

Epicyclic gearing or planetary gearing as used in an automatic transmission. 

Most modern North American, and some European and Japanese cars have an 

automatic transmission that selects an appropriate gear ratio without any operator 

intervention. They primarily use hydraulics to select gears, depending on pressure 

exerted by fluid within the transmission assembly. Rather than using a clutch to 

engage the transmission, a fluid flywheel, or torque converter is placed in between 

the engine and transmission. It is possible for the driver to control the number of 

gears in use or select reverse, though precise control of which gear is in use may or 

may not be possible.  

Automatic transmissions are easy to use. However, in the past, some automatic 

transmissions of this type have had a number of problems; they were complex and 

expensive, sometimes had reliability problems (which sometimes caused more 

expenses in repair), have often been less fuel-efficient than their manual 

counterparts (due to "slippage" in the torque converter), and their shift time was 

slower than a manual making them uncompetitive for racing. With the 

advancement of modern automatic transmissions, this has changed.  

Attempts to improve fuel efficiency of automatic transmissions include the use of 

torque converters that lock up beyond a certain speed or in higher gear ratios, 

eliminating power loss, and overdrive gears that automatically actuate above 

certain speeds. In older transmissions, both technologies could be intrusive, when 

conditions are such that they repeatedly cut in and out as speed and such load 

https://en.wikipedia.org/wiki/Epicyclic_gearing
https://en.wikipedia.org/wiki/Automatic_transmission
https://en.wikipedia.org/wiki/Hydraulics
https://en.wikipedia.org/wiki/Pressure
https://en.wikipedia.org/wiki/Clutch
https://en.wikipedia.org/wiki/Torque_converter
https://en.wikipedia.org/wiki/Shift_Time
https://en.wikipedia.org/wiki/Torque_converter


factors as grade or wind vary slightly. Current computerized transmissions possess 

complex programming that both maximizes fuel efficiency and eliminates 

intrusiveness. This is due mainly to electronic rather than mechanical advances, 

though improvements in CVT technology and the use of automatic clutches have 

also helped. A few cars, including the 2013 Subaru Impreza and the 2012 model of 

the Honda Jazz sold in the UK, actually claim marginally better fuel consumption for 

the CVT version than the manual version.  

For certain applications, the slippage inherent in automatic transmissions can be 

advantageous. For instance, in drag racing, the automatic transmission allows the 

car to stop with the engine at a high rpm (the "stall speed") to allow for a very quick 

launch when the brakes are released. In fact, a common modification is to increase 

the stall speed of the transmission. This is even more advantageous for 

turbocharged engines, where the turbocharger must be kept spinning at high rpm 

by a large flow of exhaust to maintain the boost pressure and eliminate the turbo 

lag that occurs when the throttle suddenly opens on an idling engine.  

 

Automated manual 

Also called Automated-clutch manual, this is a hybrid form of transmission where 

an integrated electronic (usually electromechanical, hydraulic, or pneumatic) 

control system handles manipulation of the clutch automatically, but the driver can 

still—and may be required to—take manual control of gear selection. This is 

sometimes erroneously called a clutchless manual, or (especially in older vehicles 

and on motorcycles), it's called a semi-automatic transmission. It can simply and 

best be described as a standard manual transmission, with an automated or 

automatic clutch, and automated clutch and gear shift control. Many of these 

transmissions allow the driver to fully delegate gear shifting choice to the control 

system, which then effectively acts as if it was a regular automatic transmission. 

They are generally designed using manual transmission "internals", and when used 

in passenger cars, have synchromesh operated helical constant mesh gear sets.  
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Early automated manual and semi-automatic systems used a variety of mechanical 

and hydraulic systems—including centrifugal clutches, torque converters, electro-

mechanical (and even electrostatic) and servo/solenoid controlled clutches—and 

control schemes—automatic declutching when moving the gearstick, pre-selector 

controls, centrifugal clutches with drum-sequential shift requiring the driver to lift 

the throttle for a successful shift, etc.—and some were little more than regular lock-

up torque converter automatics with manual gear selection.  

Most modern automated manual implementations, however, are standard or 

slightly modified manual transmissions (and very occasionally modified automatics 

or "manumatic" — even including a few cases of CVTs with "fake" fixed gear ratios), 

with servo-controlled clutching and shifting under command of the central engine 

computer. These are intended as a combined replacement option both for more 

expensive and less efficient "normal" automatic systems, and for drivers who prefer 

manual shift but are no longer able to operate a clutch, and users are encouraged 

to leave the shift lever in fully automatic "drive" most of the time, thus only engaging 

manual-sequential mode for sporty driving or when otherwise strictly necessary.  

A dual-clutch transmission alternately uses two sets of internals, each with its own 

clutch, so that a "gearchange" actually only consists of one clutch engaging as the 

other disengages—providing a supposedly "seamless" shift with no break in (or 

jarring reuptake of) power transmission. Each clutch's attached shaft carries half of 

the total input gear complement (with a shared output shaft), including 

synchronized dog clutch systems that pre-select which of its set of ratios is most 

likely needed at the next shift, under command of a computerized control system. 

Specific types of this transmission include: Direct-Shift Gearbox.  

There are also sequential manual transmissions that use the rotation of a drum to 

switch gears, much like those of a typical fully manual motorcycle. These can be 

designed with a manual or automatic clutch system and may be found both in 

automobiles (particularly track and rally race cars), motorcycles (typically light 

"step-thru" type city utility bikes, e.g., the Honda Super Cub) and quadbikes (often 
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with a separately engaged reversing gear), the latter two normally using a scooter-

style centrifugal clutch.  

 

Bicycle gearing 

 

Bicycles usually have a system for selecting different gear ratios. There are two main 

types: derailleur gears and hub gears. The derailleur type is the most common, and 

the most visible, using sprocket gears. Typically there are several gears available on 

the rear sprocket assembly, attached to the rear wheel. A few more sprockets are 

usually added to the front assembly as well. Multiplying the number of sprocket 

gears in front by the number to the rear gives the number of gear ratios, often called 

"speeds".  

Hub gears use epicyclic gearing and are enclosed within the axle of the rear wheel. 

Because of the small space, they typically offer fewer different speeds, although at 

least one has reached 14 gear ratios and Fallbrook Technologies manufactures a 

transmission with technically infinite ratios.  

Several attempts have been made to fit bicycles with an enclosed gearbox, giving 

obvious advantages for better lubrication, dirt-sealing and shifting. These have 

usually been in conjunction with a shaft drive, as a gearbox with a traditional chain 
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would (like the hub gear) still have many of the derailleur's disadvantages for an 

exposed chain. Bicycle gearboxes are enclosed in a box replacing the traditional 

bottom bracket. The requirement for a modified frame has been a serious drawback 

to their adoption. One of the most recent attempts to provide a gearbox for bicycles 

is the 18 speed Pinion P1.18. This gives an enclosed gearbox, but still a traditional 

chain. When fitted to a rear suspension bike, it also retains a derailleur-like jockey 

cage chain tensioner, although without the derailleur's low ground clearance.  

Causes for failure of bicycle gearing include: worn teeth, damage caused by a faulty 

chain, damage due to thermal expansion, broken teeth due to excessive pedaling 

force, interference by foreign objects, and loss of lubrication due to negligence.  

 

Uncommon types 

Dual clutch transmission 

This arrangement is also sometimes known as a direct shift gearbox or powershift 

gearbox. It seeks to combine the advantages of a conventional manual shift with the 

qualities of a modern automatic transmission by providing different clutches for odd 

and even speed selector gears. When changing gear, the engine torque is 

transferred from one gear to the other continuously, so providing gentle, smooth 

gear changes without either losing power or jerking the vehicle. Gear selection may 

be manual, automatic (depending on throttle/speed sensors), or a 'sports' version 

combining both options.  
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