





frame, however, does not constifute an integral frame and body construction. In a truly integrated
structuge, the entire frame-body unit is treated as a load-carrying member that reacts to all

Integrated-type bodies for wheeled vehicles are fabricated by welding preformed metal panels
together. The panels are preformed in various load-bearing shapes that are located and orented
so as to result in a uniformly stressed stucture. Some portions of the inteprated structure
resemble frame like components, while others resemble body like panels. This 15 not surprising,
because the structure nmst perform the functions of both of these elements.

An mtegrated frame and body type construction allows and increazes in the amouwnt of noise
transmitted into the passenser compartment of the wehicle However. this disadvantage is
negated by the following advantages:

Substantial weight reduction, which iz poszible when nsing a well-designed unitized body. Lower
cargo floor and vehicle height. Protection from mund and water required for driveline components
on amphibions vehicles. Reduction in the amount of vibration present in the vehicle structure

Image 3 - Integrated Frame and Body
Ladder Frame (Truck Frame)

The trock frame (image 4) allows different types of truck beds or enclosures to be attached to the
frame. For larger trucks, the frames are simple, mugged, and of channel ron construction. The side
rails are parallel to each other at standardized widths to permit the mounting of stock transmissions,
transfer cases, rear axles, and other similar components. Trucks that are to be used as prime movers
have an additional reinforcement of the side rails and rear cross members to compensate for the
added towing stresses.

There are almost as many different types of four-wheel-dnve systems as there are four-wheel-
diive vehicles. It seems that every manufacturer has several different schemes for providing
power to all of the wheels. The langnage used by the different carmalkers can sometimes be a
little confusing. so before we get started explaming how they work let's clear ups some
terminology:

Four-wheel drive - Usually, when carmakers say that a car has four-wheel drive, they are
referring to a part-time system For reasons we'll explore later in this article, these systems are
meant only for nse in low-traction conditions, such as off-road or on snow or ice.

All-wheel drive - These systems are sometimes called full-time four-wheel drive. All-wheel-
drive systems are designed to function on all types of swfaces, both on- and off-road, and most
of them cannot be switched off

Part-time and full-time four-wheel-drive systems can be evaluated using the same criteria. The
best system will send exactly the right ameount of torque to each wheel, which is the maxinm
torcue that won't cause that tire to slip.

In this article. we'll explain the fundamentals of four-wheel drive, starting with some background
on traction, and lock at the components that make up a four-wheel-drive system. Then we'll tale
a look at a couple of different systems, including the ome found on the Hunwmer, mamifactured
for GM by AM General.

We need to know a little about torgue, traction and wheel slip before we can understand the
different four-wheel-drive systems found on cars.




POWER

POWER is the measure of how nmch work can be done in a specified time. In the example cn
the Work and Energy page, the guy pushing the car did 16.500 foot-pounds of workIf he did
that work in two mumutes, he would have produoced 8250 foot-pounds per mumute of power (1635
feet x 100 peunds = 2 minutes). If you are unclear about work and energy. it would be a benefit
to review those concepts here

In the same way that onefonis a large amount of weight (by definition. 2000 pounds).
one horsepower is a large amount of power. The definition of one horsepower is 33,000 foor-
pounds per minute. The power which the guy produced by pushing his car across the lot (8250
foot-pounds-per-minnte) equals ¥4 horsepower (8,250 + 33.000).

OE. all that's fine. but how does pushing a car across a patking lot relates to rotating machinery?
Consider the following change to the handle-and-crank-arm sketch above. The handle 15 stifl 12"
from the center of the shaft. but now. instead of being fixed to the wall, the shaft now goes
through the wall, supported by fictionless bearings, and is attached to a generator behind the
wall.

Suppose, as illustrated in Figure 2. that a constant force of 100 Ibs. is somehow applied to the
handle so that the force is always perpendicnlar to both the handle and the crank-arm as the
crank turns. In other words, the "arrow" rotates with the handle and remains in the same position
relative to the crank and handle, as shown in the sequence below. (That is called a "tangential
force™).
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Figure 2

If that constant 100 Ib. tangential force applied to the 12" handle (100 Ib-fi of torque) canses the
shaft to rotate at 2000 EPM, then the power the shaft is transmitting to the generator behind the
wall is 38 HP. calculated as follows:

100 1b-ft of torque (100 Ib. x 1 foot) times 2000 BPM divided by 5252 15 38 HP.

The following examples illustrate several different values of TORQUE which produce 200
HP.
Example 1: How mmch TORQUE is required to produce 300 HP at 2700 BEPM?




since HP = TORQUE X REFM + 5252
then by rearranging the equation:
TORQUE =HF x 5252 - RPM
Answer: TOROUE = 200 x 5252 ~ 2700 = 584 1b-ft.
Example 2: How mmch TORQUE is required to produce 300 HP at 4600 BEPM?
Answer: TORQUE =300 x §252 ~ 4600 = 343 1b-ft.
Example 3: How nmch TORQUE is required to produce 300 HP at 3000 BPM?
Answer: TORQUE = 300 x 5252 ~ §000 =197 Ib-ft.
Example 4: How mmch TORQUE does the 41,000 BPM twbine section of a 300 HP gas mrbine
Answer: TORQUE =200 x §252 + 41,000 = 38.4 Ib-ft.
Example 5: The output shaft of the gearbox of the engine in Example 4 sgbove turns at 1591
BPM. How nmch TORQUE is available on that shaft?

Answer: TORQUE = 3 x 3252 -+ 1591 = 991 Ib-ft.
(Tgnaring losses in the gearbox, of conurse

The point to be taken from those numbers is that a given amount of horsepower can be made
from an infinite number of combinations of torque and BPAM.

Think of it another way: In cars of equal weight, a 2-liter twin-cam engine that makes 300 HP at
8000 PPM (197 Ib-ft) and 400 HP at 10,000 FPM (210 1b-ft) will get vou ot of a corner just as
well as a 5-liter engine that makes 300 HF at 4000 EPM (394 1b-ff) and 400 HP at 3000 EPM
(420 Ib-ft). In fact. in cars of equal weight. the smaller engine will probably race BETTER
becanse it's much lishter. therefore puts less weight on the front end AND. in reality. the car
with the Lighter 2-liter engine will likely weigh less than the big VE-powered car. so will be a
better race car for several reasons.

Measuring Power

a dynamometer determines the power an engine produces by applying aload to the engine
output shaft by means of a water brake a generator, an eddy-curent absorber. or any other
controllable device capable of absorbing power. the dynamometer control system camses the
absorber to exactly match the amount of torgue the engine is producing at that instang
then measures that torgue and the rpm of the engine shaft, and from those two measnrements, it
calculates observed power. then it applies various factors (air temperatire, barometric pressuee,
relative bumidity) in order to correct the observed power to the value it would have beesn if if
had been mensured at standard atmospheric condifions, called corrected power.

Power to Drive a Pump
In the course of working with lots of different engine projects. we often hear the suggestion that
engine power can be increased by the use of a "better" oil pump. Tmplicit in that suggestion 13 the




belief that a "better” cil pump has higher pumping efficiency, and can, therefore, deliver the
required flow at the recuired pressure while consuming less power from the cranlshaft to do so.
While that is techmically troe, the magnitude of the improvement nmumber is surprisingly small.
How mmch power does it take to drive a pump delivering a known flow at a known pressure? we
have already shown that power is work per unit time, and we will stick with good old American
units for the time being (foot-pounds per munate and inch-pounds per minute). and we know
that flow times pressure equals power, as shown by

Flow {cubic inches / minute) nmltiplied by pressure (pounds / square inch) = power {inch-
pounds [ mimte)

From there it is simply a matter of omltiplying by the appropriate constants to produce an
equation which calewlates hp from pressure times flow. Since flow is more frequently given in
gallons per minute, and since it is well known that there are 231 cobic inches n a gallon, then:
Flow (GPM) x 231{cubic inches / gal) = Flow (cubic inches per mimate).

Since, as explained above, 1 HP iz 33,000 foot-pounds of work per munute, multiplying that
mumber by 12 produces the number of mch-pounds of work per minute in one HP (396.000).
Dividing 396,000 by 231 gives the umits-comversion factor of 1714.3. Therefore, the simple
equation is:

Pump HP = flow (GPM) x pressure (PSI) / 1714

That equation represents the power consumed by a pump having 100% efficiency. When the
equation is modified to include pump efficiency, it becomes:

Pump HP = (flow {GPM} x pressure {PSI} /(1714 x efficiency)

Comumen gear-type pumps typically operate at between 75 and 80% efficiency. So suppose your
all-aluminem V8 engine requires 10 GPM at 30 psi. The oil pump will have been sized to
maintain seme preferred level of oil pressure at idle when the engine and oil are hot, so the pump
will have far more capacity than is required to maintain the 10 GPM at 30 psi at operating speed.
(That's what the "relief" valve does: bypasses the excess flow capacity back to the inlet of the
pumyp. which as an added benefit. also dramatically reduces the prospect cavitations in the pump
inlet line.}

So suppese your 73%-efficient pump is maintaining 50 psi at operating speed, and is providing
the 10 GPM needed by the engine. It is actually pumping roughly 50 GPM ( 10 of which goes
through the engine, and the remaining 40 goes throngh the relief valve ) at 30 psi. The power to
drive that pressure pump stage is:

HP = (30gpm=x 50 psi ) /( 1714 x 0.75 efficiency ) = 1.95 HP

Suppose vou seecumb to the hype and shuck cut seme really big bucks for an allegedly 90%
efficient pump. That pump (at the same flow and pressure) will consume:

HP=(50gpm=x 30 psi ) /{1714 x 0.90 efficiency ) = 1.62 HP.

Typically. the torgque pealk will ocenr at a substantially lower tpm than the power peak The
reason is that, in general the torque curve does not drop off (%e-wise) as rapidly as the rpm is
increasing (%o-wise). For a race engine it is often beneficial (within the boundary conditions of
the application) to cperate the engine well beyond the power peak in order to produce the
maxinmun average power within a required spm band.

However, for an engine which operates in a relatively narrow rpm band. soch as an aircrafi
engine it i5 generally a requirement that the engine produce maxinmm power at the macinmm
rpm. That requires the torque peak to be fairly close to the maximum rpm. For an aireraft engine
you typically design the torgque curve to peak at the normal cruse setting and stay flat up to
maxinmun pm. That positioning of the torque curve would allow the engine to produce
significantly more power if it could operate at a higher rpm. but the geal is to optimize the
performance within the operating range.

an example of that concept is shown figure 3 below. The three dashed lines represent three
different torgque curves. each having exactly the same shape and torque values, but with the peak
torque values located at different spm values. The solid lines show the power produced by the
torgque curves of the same color.




COMPONENTS OF AN ENGINE

An engine comprises of a few hundred components © small and big. stationary and mwowving.
metallic and nen-metallic. casted and forged and made by other processes. The components of
an engine can be grouped under two categories.

1. Stationary or Strocture formung components, and
2. Mowing or Mechanism forming components

The stationary components constitute the sttoctural parts and the moving components synthesize
the mechanism parts of an engine. Important components among these are listed below.

Mechanism forming components
Piston

Piston rings

Gudgeon {or piston) pin Connecting rod
Cranl:

Cranl=haft

Camshaft

Walves

Walves operating mechanism Timing gears
Chain and sprocket

Valve operating mechanism for an overhead valve engine employing an under head camshaft.
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A double overhead cam (DOHC) operated inclined overhead valve mechanism




Belt and pulleys

Flywheel

Structural components
Crwilinder block

Crlinder head

Gaskets

Cylinder liner

Crankcase

Manifolds: Inlet and Cutlet Ohl pan
Resonator

Mudfler (silencer)

Wibration damper

Bearings

Fasteners

Turbocharger

WVAILVE OPERATING MECHANISMS

The operation of a walve (its opeming and closing) is accomplished by a mechanism which
involves several parts depending upon the valve position; the valve operating mechanisms may
also differ in their arrangements. Hence. the walve operating mechanisms may be of the

following types.

1. Walve mechanism for overhead valve engines.
2. Walve mechamism for side valve engines

(1) Havingender head camshaft / i) having cverhead camshaft.

Valve MMechanism for Ovwerhead Vabve, Under head Camshaft Engine: The engine wvalve

Walwve operating mechanisan for an overhead valve engine employing an under head camshaft.
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Walve operating mechanism for a side valve engine.
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Valve Mechanism for Side Valve Engines: Soch amrangement is emploved on L-head
engines. The diagram is self-explanatory. and needs no further explanation-: The advantage and
disadvantages of side valve mechamism can be emumerated as below.

1. Low engine height is possible as there are no parts above the cylinder head.
2. Lubrication is easier for the valve mechanizm.

3. Werking 15 quieter as there is no rocker arm assembly.

4. Mechanizm 15 less complicated than that in overhead valve engines.

5. Volumetric efficiency and compression ratio are poot.

6. Shape of the combustion chamber is complicated.

7. Space for inlet valve is restricted.

Resistance to mution

This is the resistance a vehicle faces while attempting to move from a stall condition or while
accelerating. This resistance mmst be overcome by the power plant of the engine in order to
sustain motion. When the power produced is smaller than the resistance to moticon, the wehicle
will gradually slow down We omst have experienced the slowing down of bicycles if we stop
pedaling. The bicycle also slows down if we go uphill or if wind blows from front A poorly
inflated tire also canses the vehicle to groan more and slow down. These are the resistances that
force the vehicle to slow down under their effect.

Broadly the resistances can be categorized mto the following categores:

= Aerodynamic drag

= Gradient resistance

=  Rolling resistance

= Inertia

All the above produce a restraining force working against the tractive force. The tractive force
omist be greater than or equal to the resistive forces in order fo maintain a sustainable motion. We
can balance them as

F=F o =Fa+Fs+F+F

Where

Fy= Force due fo air resistance

F = Force due fo gradient of a slope

F; = Force due fo rolling resistance

F; = Force due to moving or stafic ineriia

The last one F; comes into the pichure only when the vehicle accelerates or decelerates, while the
first three always offer a resistance even when the vehicle is moving at a constant speed.

Ajr resistance/ Aerodynamic drag:

When a body travels within a dense medinm the melecules of the medinm collide with the
moving object and thereby absorb some of the energy. This is felt as a resistance to the moving
object. If the medinm 15 denser, then the resistance is more. Also when the object moves at a
faster speed. the resistance increases proportionately. Mathematically it can be expressed as:
Fa=—ta=Ca=P=WV*

Where

Ca = Co—gfficient of discharge

P = Pressure

V= Velocity af the vehicle

Gradient resistance:




When the vehicle travels uphill, a component of its weight works in a direction oppostte to iis
motion If some energy 1s not supplied to overcome this backward force, then the vehicle would
slew down stall and roll backowards. If the vehicle is trading uphill at a slope of @, then the
weight of the vehicle, W haz two components: one perpendicular to the road surface (with a
value W-Cos §) and the other along the road surface (with a value W-Sin 8). The component
aleng the road swface is the one that tries to restrict the motion

The gradient resistance iz given by E; =W-8in 6

Rolling resistance

When a vehicle rolls, it rolls with its tires in contact with the road surface. The relative motion of
two hard surfaces produoces a friction. Further, neither the road. nor the tires are perfectly ngid.
Hence, both flex nnder the load slightly. As there iz a gradnal deformation at the contact between
the road and the tire, greatest at the bottom most point and least at the entry and exit points, the
shp of the tre w.rt the road produces another type of loss of energy winch resulis m a
resistance.

Rolling resistance 1s composed of the following components:

= Tire Rolling resistance: FrT

= Road rolling resistance: Fg 1

= Resistance due to tire slip angle: Fg .

= Resistance due to bearing friction and residual braking- Fr &

Hence the rolling resistance offered may be written as:

Frp=Fpr+FRn+E.+Frs

The tire rolling resistance Fg riz a result of the resistance due to flexure of the tire. air resistance
of1 the tire and friction of tive with the road. These three can be summed up and written as:
Frr=Friaa tFata+Frts

In a simplified manner the total rolling resistance can be related to the vertical load on the wheels
and can be written as:

Co—efficient of rolling friction. ks = "z/rz.w

FACTORS THAT AFFECT THE ROLLING RESISTANCE OF A VEHICLE

«  Matenial - different fillers and polymers in fire composition can improve fraction while reducing
hysteresis. The replacement of some carbon black with higher-priced silica—silane is one common
way of reducing rolling resistance.

»  Dimensions - rolling resistance in tires is related to the flex of sidewalls and the contact area
of the tire For example, at the same pressure wider bicvele tires have less flex in sidewalls
and thus lower rolling resistance (although higher air resistance).

= Extent of mflation - Lower pressure in tires results m more flexmp of sidewalls and hagher rolling
resistance. Tlus energy conversion in the sidewalls ncreases resistance and can also lead to
overheating and mav have played a part m the infamous Ford Explorer rollover accidents.

«  Ower inflating tires (such a bicycle tires) may not lower the overall rolling resistance as the tire may
skip and hop over the road surface. Traction 15 sacrificed. and overall relling fiiction may not be
reduced as the wheel rotational speed changes and slippage increases.

«  casing will benefit the fuel economy through many casing lives (Le. retreading), while a tire with a
“fuel saving” fread design will only benefit unhl the fread wears down

« In tires, tread thickness has nmch to do with rolling resistance. The thicker the tread. the higher the
rolling resistance) Thus, the "fastest” bicycle tres have very little fread and heavy duty trucks g=t the
best fine] econonmy as the fire tread wears out.

= Hard steel rails last longer but also have lower static fiction (raction) than rubber tires. They may
also suffer fatizue cracking becanse the cracked area is not wom away by the passing trains.

Smaller wheels, all else beng equal, have ligher rolling resistance than larger wheels. In some laboratory
tests, smaller wheels appeared to have similar or lower losses than large wheels, but these tests were done
rolling the wheels agamst a small-diameter dromn, which would theoretically remove the advantage of
large-diameter wheels, thus making the tests imelevant for resolving this issue. Virtually all world speed
records have been set on relatively namow wheels, probably because of ther aeredynammc advantage at
high spead which is mmich less important at nommal speeds.




CLUTCH

CLUTICH

Clutch is a machine member used to connect the driving shaft to a dniven shaft. so that the
driven shaft may be started or stopped at will, without stopping the dniving shaft. A clutch thus
provides an interruptible connection between two rofating shafts. Clutches allow a high inertia
load to be stated with a small power.

Chutches are used whenever the ability to limit the transmission of power or motion needs to be
controlled either in amount or over time (e.g. electric screwdrivers limit how mmuch torque is
transmitted through use of a clutch; clutches control whether automobiles transmit engine power
to the wheels).

In the simplest application clutches are employed in devices which have two rotating shafts. In
these devices one shaft 1s fypically attached to a motor or other power unit (the dnving member)
while the other shaft (the driven member) provides output power for work to be done. In
a drill for instance. one shaft is dniven by a motor and the other drives a dnll chuck The clutch
connects the two shafts so that they may be locked together and spin at the same speed
(engaged). locked together but spinning at different speeds (slipping), or unlocked and spinning
at different speeds (disengaged).

A popularly kmown application of clutch is in automotive vehicles where it 1s used to connect the
engine and the gear box. Here the clutch enables to crank and start the engine disengaging the
transmission Disengage the transmussion and change the gear to alter the torque on the wheels.
Chutches are also used extensively in production machinery of all types.

Engine

Bingle plate dutch o0

Single plate clutch

=  When drivers wants to shift the gear or to stop the vehicle. He depress clutch pedal so that the
fork poshed the forward and pushes the clutch bearing and finger.

= The finger are pivoted so that they pulls the pressure plate back hence the clutch plate will
zet fiee so the flywheel radiate but the clutch plate will not get rotate. This is the disengage
position on chatch
DHaphragm type clurch:
In this type of clutch instead of helical spring diaphragm spring is used the remaining part’s
spring type chatch.

Muld plate clatch:
=  Diagram of multi plate clutch 1s shown in figure.
Friction rivas (splined




Centrifugal clutch

= In this type of clutch both the spring force the centrifugal force work to engage the clotch.

*  When engine and vehicle stop the clutch is in disengage on passion. When engine get start
and speed get increased the flyweight moves away (expand) and create a centrifugal force on
pressure plate as well as on chitch plate as speed increases the force also get increases and the
clutch get finlly enzaze.

= When driver realest accelerator pedal the speed of engine get reduced so that the centrifiigal
force also get reduce and cluich get disengage. This type of cluich does not require cluich

pedal.
= This type of clutch i3 used on mopeds, and scooters.

Semmi centrifugal clutch:
=  Semi centrifugal clutch is shown in figure.
- FEnCTud b LI G
= Slate

Semi centrifugal clutch

= Inthis type of chutch both the spring force the centrifugal force work to engage the clutch.

= Clutch plate cne pressure plate is given the clutch plate as having external splice and engages
with cluich box, the pressure plate are having internal saplings and engage with engine gears.




The clutch plate and pressure plate are hold together with the help of helical spring.

Cone clutch:
The cone clutch is shown in figure.
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Cone clutch

= This clutch 1s having inner cone (flywheel) and outer surface of outer cone friction material 1s
given to engage this two cone together helical spring is given at the center of outer cone the
ocuter cone 1s having internal spines.

= Which are engage with clutch shaft? As the mner cone rotates, the outer cone also gets rotate
which rotate the clutch shaft. In this type of clutch the frictional force is more than single
plate clutch but dew to disengage disc advantages this type of clutch 1s not use i automobile
vehicle.

Clutch operating mechanism:
Following type is the operating mechanism

= Mechanically operated clutch: In this type mechanism linkages are connected in such a way
that the force to operate the clutch gets increased.

= Hydraulic operated clutch: In this type mechanism the hydraulic oil is used to increase the
pressure to operate the clutch. In this mechanism master cylinder and slave cylinder are used
to increase the o1l pressure.

Overdrive

By definition, an overdnve has a faster output speed than input speed. It's a speed increase — the
opposite of a reduction. In this transmission. engaging the overdnve accomplishes two things at
once. If you read How Torque Converters Work. vou learned about lockup torque converters. In
order to mmprove efficiency. some cars have a mechanism that locks vp the torque converter so
that the output of the engine goes straight to the transmission.




In this transmission. when overdrive 1s engaged, a shaft that 1s attached to the housing of the
torque converter (which is bolted to the flywheel of the engime) is connected by clutch to the
planet carrier. The small sun gear freewheels, and the larger sun gear is held by the overdnve
band. Nothing is connected to the turbine; the only input comes from the converter housing. Let's
20 back to our chart again, this time with the planet carner for input, the sun gear fixed and the
ring gear for cutput.

Ratio=1/(1+SR)=1/(1+3672)=0.67:1

So the output spins once for every two-thirds of a rotation of the engme. If the engine is turning
at 2000 rotations per minute (RPM), the output speed 15 3000 RPM. This allows cars to drive at
freeway speed while the engine speed stays nice and slow.

A device for transmitting rotation between shafts by means of the acceleration and deceleration o
f a fluid such as o1l Also known as hydraulic coupling.

Fluid coupling

A device for transmitting rotation between shafts by means of the acceleration and deceleration o
f a hydraulic fluid. Structurally, a flud

coupling conststs of an impeller on the input or driving shaft and a ranner on the output or driven
shaft. The two contain the fluid (see

illustration). Impeller and runner are bladed rotors. the impeller acting as a pump and the runner r
eacting as a turbine. Basically. the impeller

accelerates the fluid from near its axis, at which the tangential component of absolute velocity 1s
low, to near its periphery, at which the
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}'reewheel

In mechanical or antomotive engineering, a freewheel or overrunning clutchis a device in
a transmuission that disengages the driveshaft from the driven shaft when the driven shaft rotates
faster than the driveshaft. Anoverdnveis sometimes mustakenly called a freewheel, but i
otherwise unrelated.

The condition of a dnven shaft spinning faster than its dniveshaft exists in most bicycles when
the rider holds his or her feet still, no longer pushing the pedals. In a fixed-gear bicycle, without
a freewheel, the rear wheel would drive the pedals around.

An analogous condition exists i an automobile with a manual transmission going down hill or
any sitvation where the driver takes his or her foot off the gas pedal, closing the throttle; the
wheels want to drive the engine, possibly at a higher RPM. In a two-stroke engine this can be a
catastrophic situation: as many two stroke engines depend on a fuel/otl mixture for lubnication. a
shortage of fuel to the engine would result in a shortage of oil in the cylinders, and
the pistons would seize after a very short time causing extensive engine damage. Saab used a
freewheel system in their two-stroke models for this reason and maintamed it i the Saab
96 V4 and early Saab 99 for better fuel efficiency.




GEARS
Why do we need gears?

Let's think about cars. A car has a whole box full of gears—the gearbox—sifting between the
crankshaft and the driveshaft. But what do they actually do?

A car engine makes power in a fairly viclent way by hamessing the energy locked in gasoline. It
works efficiently only when the pistons m the cylinders are pumping vp and down at high
speeds—about 10-20 times a second. Even when the car 15 sumply idling by the roadside, the
pistons still need to push up and down roughly 1000 tumes a punute or the engine will cut out. In
other words, the engine has a mininmm speed at which 1t works best of about 1000 rpm. But that
creates an immediate problem because if the engine were connected directly to the wheels, they'd
have a munmum speed of 1000rpm as well—which corresponds to roughly 120km/'h or 73mph.
Put 1t another way, if you switched on the 1gnifion in a car like this, your wheels would mstantly
tum at 75mph! Suppose you put your foot down until the rev connter reached 7000 rpm. Now the

wheels should be turming round about seven tumes faster and you'd be going at 840 km'h or about
525 mph!

It sounds wildly exciting, but there's a snag. It takes a massive amount of foree to get a car
moving from a standstill and an engine that tries to go at top speed, night from the word go, won't
generate enough force to do 1f. That's why cars need gearboxes. To begin with, a car needs a
Imge amount of force and very little speed fo get it moving, so the driver uses a low gear In
effect, the gearbox 1s reducing the speed of the engine greatly but increasing its force i the same
proportion to get the car moving, Once the car's going, the driver switches to a higher pear. More
of the engine's power switches to making speed—and the car goes faster.




Transmission Manual Gear Box

* Gear box

+ Introduction:-

= The mechanism that transmits engine four to the rear wheel (in case of rear wheel dnive
vehicle) or to the front wheel. (In front wheel drive vehicle) or to all the four wheel (in four
wheel drive vehicles) is known as a transmission system.

It comprises of the following man units.

o

+ Function of gear box:-
* The gear box and its associated units perform the following function on.
= A gear box assists in vanation of forque (or tractates effort) produced by the engine m
accordance with the driving conditions.
A large torque is required at the start of the vehicle and a low torque at higher speeds.
It helps in smooth running of the vehicle at different speed since variation a torque induces.

0

0

+ Types of ransmission:
+ Several kinds of transmission are emploved on auto vehicles. These can bed classified as
follows.

1) Manual transmission.
1) Sliding mesh gearbox.
2} Constant mesh gearbox.
3) Synchromesh gearbox.

4) Synchromesh gear box with over drive.

2) Semi- Automatic transmssion.
1)Electric controlled with a avid drive.
2) Electric controlled with over dnive.
3) Fhuid — torque drive.

3) Automatic drive.
1) Hydromantic drive.
2) Torque converter dnive.

Sliding mesh gear box:
= Slhiding mesh gear box shown in figwre.

Sliding mesh gear box

+ 1" Gear:-
When dnver wand’s to move the vehicle he engage the 17 dog to the with the help of gear
shifting levees as the dog slides on engage to the 1™ gear it starts rotate with 1™ gear and tends to
rotate the main shaft like 1% gear operates.

« 2" Gear-
As dniver move fast again he shides the second dog and makes engage with second gear on main
shaft (medmm gear). As the dog engager to the second gear it rotates with second gear and tents
to rotate the main shaft with high speed and low torque.

* 3rd Gear(Iop gear):-
To move the vehicle fast a gain the driver shift the second dog and make engages to the third or
top gear. As the dog engages to the 3’dgear the dog rotates with gear and lends to rotate the main
shaft with faster.




+ Constant mesh gear box:

+ Constant mesh gear box is the modified gear box of sliding mesh gear box.

» In this type of gear box all the gears of main shaft are errantly ensaged with lag shaft gears.

« Do to that the possibility of bricking teeth zets reduced as well as the noise of gear box get
ridicule.

+ Constructdon of gear box:-

=  The vanous sizes of helical gears are mounted on main shaft with bearing; they are free to
rotate on main shaft.

= The dogs are provided on main shaft in between two gears such that they can slide the two
spines the remaining construction is safe.

=  Same as sliding mesh gear box.

» Working:-
= Constant mesh gear box shown in fipure.
B ®
[ r &
AR R o T CEREECLE -"d'-’-’-'!.
” s ;

Q- | = oo — B

b_i%w B '\'E'f..u‘#

==

e e o e Fﬂﬁ)ﬂ.‘.;.:?’?‘__@

Gear box

=  Neufral gear:-
When engine start and the clutch get rotate. If rotates chutch gear and lay shaft gear. all the gears
on main shaft alse get rotate becanse the no one dog is engage to the gear.

*  Reverse gear:-
As the dnver wand's to move the vehicle baclk: he shifts the first dog towards digger gear which
is engages to the idler gear. As the dog engages its start rotate with the gear in reverse or
opposite direction and tends to rotate the main shaft in reve