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Book Descriptions:

4 wheel drive manual transmission

It uses a driveroperated clutch, usually engaged and disengaged by a foot pedal or hand lever, for
regulating torque transfer from the engine to the transmission; and a gear selector that can be
operated by hands.Higherend vehicles, such as sports cars and luxury cars are often usually
equipped with a 6speed transmission for the base model. Automatic transmissions are commonly
used instead of manual transmissions; common types of automatic transmissions are the hydraulic
automatic transmission, automated manual transmission, dualclutch transmission and the
continuously variable transmission CVT. The number of forward gear ratios is often expressed for
automatic transmissions as well e.g., 9speed automatic.Most manual transmissions for cars allow the
driver to select any gear ratio at any time, for example shifting from 2nd to 4th gear, or 5th to 3rd
gear. However, sequential manual transmissions, which are commonly used in motorcycles and
racing cars, only allow the driver to select the nexthigher or nextlower gear.A clutch sits between
the flywheel and the transmission input shaft, controlling whether the transmission is connected to
the engine clutch engaged the clutch pedal is not being pressed or not connected to the engine
clutch disengaged the clutch pedal is being pressed down. When the engine is running and the
clutch is engaged i.e., clutch pedal up, the flywheel spins the clutch plate and hence the
transmission.This is a fundamental difference compared with a typical hydraulic automatic
transmission, which uses an epicyclic planetary design. Some automatic transmissions are based on
the mechanical build and internal design of a manual transmission, but have added components such
as servocontrolled actuators and sensors which automatically control the gear shifts and clutch; this
design is typically called an automated manual transmission or a clutchless manual transmission
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Operating such transmissions often uses the same pattern of shifter movement with a single or
multiple switches to engage the next sequence of gears.The driver was therefore required to use
careful timing and throttle manipulation when shifting, so the gears would be spinning at roughly
the same speed when engaged; otherwise, the teeth would refuse to mesh.Fivespeed transmissions
became widespread during the 1980s, as did the use of synchromesh on all forward gears.This
allows for a narrower transmission since the length of each countershaft is halved compared with
one that contains four gears and two shifters.For example, a fivespeed transmission might have the
firsttosecond selectors on the countershaft, but the thirdtofourth selector and the fifth selector on
the main shaft. This means that when the vehicle is stopped and idling in neutral with the clutch
engaged and the input shaft spinning, the third, fourth, and fifthgear pairs do not rotate.For reverse
gear, an idler gear is used to reverse the direction in which the output shaft rotates. In many
transmissions, the input and output shafts can be directly locked together bypassing the
countershaft to create a 11 gear ratio which is referred to as direct drive.The assembly consisting of
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both the input and output shafts is referred to as the main shaft although sometimes this term refers
to just the input shaft or output shaft. Independent rotation of the input and output shafts is made
possibly by one shaft being located inside the hollow bore of the other shaft, with a bearing located
between the two shafts.The input shaft runs the whole length of the gearbox, and there is no
separate input pinion.When the dog clutches for all gears are disengaged i.e. when the transmission
is in neutral, all of the gears are able to spin freely around the output
shaft.http://circuitoinsulargc.com/documentos/commander-gaming-chair-manual.xml

When the driver selects a gear, the dog clutch for that gear is engaged via the gear selector rods,
locking the transmissions output shaft to a particular gear set.It has teeth to fit into the splines on
the shaft, forcing that shaft to rotate at the same speed as the gear hub. However, the clutch can
move back and forth on the shaft, to either engage or disengage the splines. This movement is
controlled by a selector fork that is linked to the gear lever. The fork does not rotate, so it is
attached to a collar bearing on the selector. The selector is typically symmetric it slides between two
gears and has a synchromesh and teeth on each side in order to lock either gear to the shaft. Unlike
some other types of clutches such as the footoperated clutch of a manualtransmission car, a dog
clutch provides nonslip coupling and is not suited to intentional slipping.These devices automatically
match the speed of the input shaft with that of the gear being selected, thus removing the need for
the driver to use techniques such as double clutching.Therefore, to speed up or slow down the input
shaft as required, coneshaped brass synchronizer rings are attached to each gear. In a modern
gearbox, the action of all of these components is so smooth and fast it is hardly noticed. Many
transmissions do not include synchromesh on the reverse gear see Reverse gear section below.This
is achieved through blocker rings also called baulk rings. The synchro ring rotates slightly because
of the frictional torque from the cone clutch. In this position, the dog clutch is prevented from
engaging. Once the speeds are synchronized, friction on the blocker ring is relieved and the blocker
ring twists slightly, bringing into alignment certain grooves or notches that allow the dog clutch to
fall into the engagement.The latter involves the stamping the piece out of a sheet metal strip and
then machining to obtain the exact shape required.

These rings and sleeves have to overcome the momentum of the entire input shaft and clutch disk
during each gearshift and also the momentum and power of the engine, if the driver attempts a
gearshift without fully disengaging the clutch. Larger differences in speed between the input shaft
and the gear require higher friction forces from the synchromesh components, potentially increasing
their wear rate.This means that moving the gearshift lever into reverse results in gears moving to
mesh together. Another unique aspect of the reverse gear is that it consists of two gears— an idler
gear on the countershaft and another gear on the output shaft— and both of these are directly fixed
to the shaft i.e. they are always rotating at the same speed as the shaft. These gears are usually spur
gears with straightcut teeth which— unlike the helical teeth used for forward gear— results in a
whining sound as the vehicle moves in reverse.To avoid grinding as the gears begin to the mesh,
they need to be stationary. Since the input shaft is often still spinning due to momentum even after
the car has stopped, a mechanism is needed to stop the input shaft, such as using the synchronizer
rings for 5th gear.This can take the form of a collar underneath the gear knob which needs to be
lifted or requiring extra force to push the gearshift lever into the plane of reverse gear.Without a
clutch, the engine would stall any time the vehicle stopped and changing gears would be difficult
deselecting a gear while the transmission requires the driver to adjust the throttle so that the
transmission is not under load, and selecting a gear requires the engine RPM to be at the exact
speed that matches the road speed for the gear being selected.In most automobiles, the gear stick is
often located on the floor between the driver and front passenger, however, some cars have a gear
stick that is mounted to the steering column or center console.
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Gear selection is usually via the left foot pedal with a layout of 1 N 2 3 4 5 6. This was actuated
either manually while in high gear by throwing a switch or pressing a button on the gearshift knob
or on the steering column, or automatically by momentarily lifting the foot from the accelerator with
the vehicle traveling above a certain road speed.When the crankshaft spins as a result of the energy
generated by the rolling of the vehicle, the motor is cranked over. This simulates what the starter is
intended for and operates in a similar way to crank handles on very old cars from the early 20th
century, with the cranking motion being replaced by the pushing of the car.This was often due to the
manual transmission having more gear ratios, and the lockup speed of the torque converters in
automatic transmissions of the time.The operation of the gearstick— another function that is not
required on automatic transmission cars— means that the drive must use take one hand off the
steering wheel while changing gears. Another challenge is that smooth driving requires coordinated
timing of the clutch, accelerator, and gearshift inputs. Lastly, a car with an automatic transmission
obviously does not require the driver to make any decisions about which gear to use at any given
time.This means that the drivers right foot is not needed to operate the brake pedal, freeing it up to
be used on the throttle pedal instead. Once the required engine RPM is obtained, the driver can
release the clutch, also releasing the parking brake as the clutch engages.Please help improve it by
rewriting it in an encyclopedic style. June 2020 Learn how and when to remove this template
message Multicontrol transmissions are built in much higher power ratings but rarely use
synchromesh.Usual types areThe first through fourth gears are accessed when low range is selected.
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To access the fifth through eighth gears, the range selector is moved to high range, and the gear
lever again shifted through the first through fourth gear positions. In high range, the first gear
position becomes fifth, the second gear position becomes sixth, and so on. This allows even more
gear ratios. Both a range selector and a splitter selector are provided. In older trucks using
floormounted levers, a bigger problem is common gear shifts require the drivers to move their hands
between shift levers in a single shift, and without synchromesh, shifts must be carefully timed or the
transmission will not engage. Also, each can be split using the thumbactuated underoverdrive lever
on the left side of the knob while in high range. L cannot be split using the thumb lever in either the
13 or 18speed. The 9speed transmission is basically a 13speed without the underoverdrive thumb
lever.Transmissions may be in separate cases with a shaft in between; in separate cases bolted
together; or all in one case, using the same lubricating oil. With a third transmission, gears are
multiplied yet again, giving greater range or closer spacing. Some trucks thus have dozens of gear
positions, although most are duplicates. Twospeed differentials are always splitters. In newer
transmissions, there may be two countershafts, so each main shaft gear can be driven from one or
the other countershaft; this allows construction with short and robust countershafts, while still
allowing many gear combinations inside a single gear case.One argument is synchromesh adds
weight that could be payload, is one more thing to fail, and drivers spend thousands of hours driving
so can take the time to learn to drive efficiently with a nonsynchromesh transmission. Since the
clutch is not used, it is easy to mismatch speeds of gears, and the driver can quickly cause major and
expensive damage to the gears and the transmission.
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Since few heavyduty transmissions have synchromesh, automatic transmissions are commonly used
instead, despite their increased weight, cost, and loss of efficiency.Diesel truck engines from the
1970s and earlier tend to have a narrow power band, so they need many closespaced gears. Starting
with the 1968 Maxidyne, diesel truck engines have increasingly used turbochargers and electronic
controls that widen the power band, allowing fewer and fewer gear ratios. A transmission with fewer
ratios is lighter and may be more efficient because there are fewer transmissions in series. Fewer
shifts also make the truck more drivable.Please help improve this article by adding citations to
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reliable sources. Unsourced material may be challenged and removed. June 2020 Learn how and
when to remove this template message Gear oil has a characteristic aroma because it contains
added sulfurbearing antiwear compounds. These compounds are used to reduce the high sliding
friction by the helical gear cut of the teeth this cut eliminates the characteristic whine of straight cut
spur gears .Retrieved 10 March 2020. By using this site, you agree to the Terms of Use and Privacy
Policy. For other uses, see Four by four disambiguation and Fourwheel drive disambiguation. It may
be fulltime or ondemand, and is typically linked via a transfer case providing an additional output
drive shaft and, in many instances, additional gear ranges.If this vehicle were a truck with dual rear
wheels on two rear axles, so actually having ten wheels, its configuration would still be formulated
as 6x4.This system essentially has inherent characteristics that would be generally attributed to
fourwheel drive systems like the distribution of the available torque to the wheels. However,
because of the inherent characteristics of electric motors, torque can be negative, as seen in the
Rimac Concept One and SLS AMG Electric. For example, the Mars rovers are sixwheel IWD.

The definition notes that parttime systems may have a low range.The torque split of that differential
may be fixed or variable depending on the type of center differential. This system can be used on any
surface at any speed. The definition does not address inclusion or exclusion of a lowrange gear. The
standard notes that in some cases, the secondary drive system may also provide the primary vehicle
propulsion. An example is a hybrid AWD vehicle where the primary axle is driven by an internal
combustion engine and secondary axle is driven by an electric motor. When the internal combustion
engine is shut off, the secondary, electrically driven axle is the only driven axle. Ondemand systems
function primarily with only one powered axle until torque is required by the second axle. At that
point, either a passive or active coupling sends torque to the secondary axle.The reason is that the
wheel that is located in the inner side of the curve needs to travel less distance than the opposite
wheel for the same duration of time. However, if both wheels are connected to the same axle drive
shaft, they always have to spin at the same speed relative to each other. When going around a curve,
this either forces one of the wheels to slip, if possible, to balance the apparent distance covered, or
creates uncomfortable and mechanically stressful wheel hop. To prevent this, the wheels are allowed
to turn at different speeds using a mechanical or hydraulic differential. This allows one driveshaft to
independently drive two output shafts, axles that go from the differential to the wheel, at different
speeds.When powered, each axle requires a differential to distribute power between the left and
right sides. When power is distributed to all four wheels, a third or center differential can be used to
distribute power between the front and rear axles.Once it does slip, however, recovery is difficult.

vibrosystem.ro/wp-content/plugins/formcraft/file-upload/server/content/files/1626c033d29004---
canon-gp-160-service-manual.pdf

If the left front wheel of a 4WD vehicle slips on an icy patch of road, for instance, the slipping wheel
spins faster than the other wheels due to the lower traction at that wheel. Since a differential applies
equal torque to each halfshaft, power is reduced at the other wheels, even if they have good traction.
This problem can happen in both 2WD and 4WD vehicles, whenever a driven wheel is placed on a
surface with little traction or raised off the ground. The simplistic design works acceptably well for
2WD vehicles. It is much less acceptable for 4WD vehicles, because 4WD vehicles have twice as
many wheels with which to lose traction, increasing the likelihood that it may happen. 4WD vehicles
may also be more likely to drive on surfaces with reduced traction. However, since torque is divided
between four wheels rather than two, each wheel receives roughly half the torque of a 2WD vehicle,
reducing the potential for wheel slip.As a result, if a tire loses traction on acceleration, either
because of a lowtraction situation e.g., driving on gravel or ice or the engine power overcomes
available traction, the tire that is not slipping receives little or no power from the engine. In very
lowtraction situations, this can prevent the vehicle from moving at all. To overcome this, several
designs of differentials can either limit the amount of slip these are called limitedslip differentials or
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temporarily lock the two output shafts together to ensure that engine power reaches all driven
wheels equally.This is generally used for the center differential, which distributes power between
the front and the rear axles. While a drivetrain that turns all wheels equally would normally fight the
driver and cause handling problems, this is not a concern when wheels are slipping.In the multiplate
clutch, the vehicles computer senses slippage and locks the shafts, causing a small jolt when it
activates, which can disturb the driver or cause additional traction loss.

In the viscous coupling differentials, the shear stress of high shaft speed differences causes a
dilatant fluid in the differential to become solid, linking the two shafts.It typically uses a vehicles
braking system to slow a spinning wheel. This forced slowing emulates the function of a limitedslip
differential, and by using the brakes more aggressively to ensure wheels are being driven at the
same speed, can also emulate a locking differential. This technique normally requires wheel sensors
to detect when a wheel is slipping, and only activates when wheel slip is detected. Therefore,
typically no mechanism exists to actively prevent wheel slip i.e., locking the differential in advance
of wheel slip is not possible; rather, the system is designed to expressly permit wheel slip to occur,
and then to attempt to send torque to the wheels with the best traction. If preventing allwheel slip is
a requirement, this is a limiting design.The drive to the other axle is disconnected. The operating
torque split ratio is 0100. Since the driveline does not permit any speed differentiation between the
axles and would cause driveline windup, this mode is recommended only for parttime use in offroad
or loosesurface conditions where driveline windup is unlikely. Up to full torque could go to either
axle, depending on the road conditions and the weight over the axles. This allows the vehicle to be
driven fulltime in this mode, regardless of the road surface, without fear of driveline windup. With
standard bevelgear differentials, the torque split is 5050. Planetary differentials can provide
asymmetric torque splits as needed. A system that operates permanently in the fulltime mode is
sometimes called allthetime 4WD, allwheel drive, or AWD. If the interaxle differential is locked out,
then the mode reverts to a parttime mode.

Torque is transferred to the secondary axle as needed by modulating the transfer clutch from open
to a rigidly coupled state, while avoiding any driveline windup.The system could have a clutch across
the center differential, for example, capable of modulating the front axle torque from a fulltime
mode with the 3070 torque split of the center differential to the 0100 torque split of the 2WD
mode.The development also incorporated Bramahs Pedrail wheel system in what was one of the first
fourwheel drive automobiles to display an intentional ability to travel on challenging road surfaces.
It stemmed from Bramaghs previous idea of developing an engine that would reduce the amount of
damage to public roads.After the Daimler Motoren Gesellschaft had built a fourwheel driven vehicle
called DernburgWagen, also equipped with fourwheel steering, in 1907, that was used by German
colonial civil servant, Bernhard Dernburg, in Namibia; Mercedes and BMW, in 1926, introduced
some rather sophisticated fourwheel drives, the G1, the G4, and G4 following. Mercedes and BMW
developed this further in 1937.They were produced because of a government demand for a
fourwheeldrive passenger vehicle. The Unimog is also a result of Mercedes 4x4 technology. Soviet
civilian life did not allow the proliferation of civilian products such as the Jeep in North America, but
through the 1960s, the technology of Soviet 44 vehicles stayed on par with British, German, and
American models, even exceeding it in some aspects, and for military purposes just as actively
developed, produced, and used.In 1943, they launched a furtherdeveloped version the GAZ67.Both
the Willys and the Dodge were developed directly from their WW II predecessors.Originally
conceived as a stopgap product for the struggling Rover car company, despite chronic
underinvestment, it succeeded far better than their passenger cars. Its successor, Kaiser Jeep,
introduced a revolutionary 4WD wagon called the Wagoneer in 1963.

The luxury Rambler or Buick V8 powered Super Wagoneer produced from 1966 to 1969 raised the
bar even higher.The new Eagles combined Jeep technology with an existing and proven AMC



passenger automobile platform.This was a true fulltime system operating only in fourwheel drive
without undue wear on suspension or driveline components. No low range was used in the transfer
case. A manual transmission and a front axledisconnect feature were also made available for greater
fuel economy. During 1981 and 1982, a unique convertible was added to the line. Total AMC Eagle
production was almost 200,000 vehicles.Audis chassis engineer, Jorg Bensinger, had noticed in
winter tests in Finland that a vehicle used by the West German Army, the Volkswagen Iltis, could
beat any highperformance Audi. He proposed developing a fourwheel drive car that would also be
used for rallying to improve Audis conservative image. The Audi quattro system became a feature on
production cars. The AllTrac system was later available on serial production Toyota Camry, Toyota
Corolla, and Toyota Previa models.In 1989, niche maker Panther Westwinds created a midengined
fourwheeldrive, the Panther Solo 2.In 1968, Team Lotus raced cars in the Indy 500 and three years
later in Formula 1 with the Lotus 56, that had both turbine engines and 4WD, as well as the 1969
4WDLotus 63 that had the standard 3litre V8 Ford Cosworth engine. Matra also raced a similar
MS84, and McLaren entered their M9A in the British Grand Prix, while engine manufacturers
FordCosworth produced their own version, which was tested but never raced. All these F1 cars were
considered inferior to their RWD counterparts, as the advent of aerodynamic downforce meant that
adequate traction could be obtained in a lighter and more mechanically efficient manner, and the
idea was discontinued, though Lotus tried repeatedly.

So successful was the car that it dominated the Japanese circuit for the first years of production,
going on to bigger and more impressive wins in Australia before weight penalties eventually levied a
de facto ban on the car. Most controversial was the win pulled off at the 1990 Macau Grand Prix,
where the car led from start to finish. Audis dominance in the TransAm Series in 1988 was equally
controversial, as it led to a weight penalty midseason and to a rule revision banning all AWD cars; its
dominance in Super Touring eventually led to a FIA ban on AWD system in 1998.These trucks shared
many parts between the lightduty and mediumduty, reducing production costs. The Dana 60 front
axle is used on both medium and lightduty Super Duty trucks. The Dana S 110 is currently being
used for the rear drive, under Ford and Rams mediumduty trucks.True 66 vehicles, which have three
powered axles, are classified as 66s regardless of how many wheels they have. Examples of these
with two rear, one front axle are the sixwheeled Pinzgauer, which is popular with defense forces
around the globe, and 10wheeled GMC CCKW made famous by the U.S. Army in World War II.Unlike
other 44 vehicles, which use a conventional transfer case to drive the front and rear axles, the
Sahara had two engines, each independently driving a separate axle, with the rear engine facing
backwards. The two throttles, clutches, and gearchange mechanisms could be linked, so the two 12
hp 9 kW 425 cc 26 cu in engines could run together, or they could be split and the car driven solely
by either engine. Combined with twin fuel tanks and twin batteries which could be set up to run
either or both engines, the redundancy of two separate drive trains meant that they could make it
back to civilization even after major mechanical failures. This made advantage of the Minis power
pack layout, with a transverse engine and the gearbox in the engine sump.

Early prototypes had separate gear levers and clutch systems for each engine. Later versions sent
for evaluation by the British Army had more userfriendly linked systems.Twenty years later, B. T. E.
Warne, patented, GB 2172558, an improvement on Chadwicks design that did not use differential
gear assemblies. By using nearspherical wheels with provision to tilt and turn each wheel
coordinatively, the driven wheels maintain constant traction. Furthermore, all driven wheels steer,
and as pairing of wheels is not necessary, vehicles with an odd number of wheels are possible
without affecting the systems integrity. Progressive deceleration is made possible by dynamically
changing the fronttorear effective wheel diameter ratios.Earlier Suzuki versions were twin engined;
from 1996 on, the engine is a twinturbocharged 2.0L V6, mated to a sequential sixspeed manual
transmission.This is accomplished by driving the left wheels as a pair and right wheels as a pair, as
opposed to driving the front and rear pairs. A central gearbox allows one side to drive in the



opposite direction from the other. It also has dual Hemi V8s.In the case of the AWD model version of
the Lexus RX400h and its Toyotabranded counterpart, the Harrier hybrid, the front wheels can also
receive drive power directly from the vehicles gasoline engine, as well as via the electric motors,
whereas the rear wheels derive power only from the second electric motor. Transfer of power is
managed automatically by internal electronics based on traction conditions and need, making this an
allwheeldrive system.The car operates primarily as a rearwheel drive vehicle. Clutches in the front
transaxle engage when the rear wheels slip. Drive to the front wheels is transmitted through two
infinitely variable clutch packs that are allowed to slip to give the required road wheel speeds. The
front transaxle has three gears, two forward, and reverse.

The two forward gears of the front transmission match the lower four forward gears of the rear
transmission. It is not used in higher gears. The connection between this gearbox and each front
wheel is via independent haldextype clutches, without a differential.An Eaton Automatic Differential
Lock was optional for the rear hypoid differential. An Eaton Automatic Differential Lock was optional
for the rear hypoid differential. Also Torsen1 differential at the front and rear axle, The H1 moved to
Torsen2 when ABS was added. The H1 Alpha had optional locking differentials in place of torsens
Low range could be used in locked or unlocked mode, allowing for use of low range on pavement.
Low range selectable in locked or unlocked mode, allowing use on pavement. Some in this category
have varying degrees of control in the torque distribution between front and rear by allowing some
of the clutches in a multiplate clutch coupling to engage and slip varying amounts. An example of a
system like this is the BorgWarner iTrac TM system. Note the Haldex Traction based car list was
created from the list on Haldex Traction corporate web site Haldex Cars. A version of the
BorgWarner ITM3e system is used on 2006 and up Porsche 911TTs. The BorgWarner ITM 3e is also
used in the 2006now Hyundai Santa Fe and the Hyundai Tucson. In the Hyundais, the ITM 3e acts
like a fulltime AWD with 955 normal torque split. In extreme conditions, the system can be locked in
a 5050 split via the 4WD LOCK button.Since there is no center differential to allow for speed
differences between the front and rear wheels when turning, a small amount of tire slippage must
occur during turns. When used on slick surfaces, this is not a problem, but when turning on dry
pavement, the tires grip, then are forced to slip, then grip again, and so on, until the turn is
completed. This causes the vehicle to exhibit a hopping sensation.
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