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5,52 Cone Clutch
In a cone clutch, the friction surfaces are made in the form of cones as shown in figure. Whe

he clutch is in engaged position, one cone i :
! " ne is fully inside the other and friction surfa '
I,:ﬂ mp;t;c:: t‘a:,t, ::,Tm E:ﬂ engine fly “’f{EE-', the torque is transmitted to splined ;uear :-i E;all

rfu e - When the cfutr::hpedal is operated, the cone ‘A’ is pulled out by using a leve
ystem and the clutch 1s said to be disengaged. The springs keeps the cone *A’ pressed all the time

//— Cone B

gainst cone ‘B’.
Cone A

Splines

Engine shafl

S

Clutch shaft

\""“— Friction surfce

Fig. 5.4 : Cone Clutch

ntages |
When compared to single plate clutch, the normal force on friction surfaces is grealcr

than axial force.
45 one cone tends to bind

antages | ﬂ
It is difficult to disengage the clutchi freone angle 15 less than 20%,
fthe

Fowear on friction surface results in MOre axial movement 0

0 the other.
J ol ] amonl it o

'STd T h
=nad |
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. @ THREE SPEED SYNCHROMESH TRANSMISSION :

In this type, all the gears on the main shaft are in constant mesh With the

on the counter shafl. The main shaft gears are free to rotate, while counter ghy '*3;3‘rrrzs|:n:-;dl-r~
it. Since all the gears are in constant mesh, the gears on the input (elutch) Shﬂ;: tg S gy, ffg:_
shaft) and counter shaft are always rotating with the running condition of w; i]lTr][ﬂIS[-!Er-”:'-;
clutch gear is rotating. The figure shows a fully synchronized fransmission, wjtJngll]t:_. L.y :J
having synchronizing devices. The different gear ratios are obtained as follows a forugyy, !
Low Gear (First Gear) ‘ "
. Low gear is obtained by moving the synchronizer *B'to the left and syncly, e
the neutral position. Friction surfaces rubs against each other and the frictigy ma;r A gy
equal. Further pushing of synchronizer *B’, causes it to mesh with teeth of Jow gear( h-su‘hwr;_x
drive is transmitted through 1-2—-12-10-4-B-6 (input shaft — gear 2, 12, [0, 455',{”%-:1_&:5
through the splines to the output shaft) and low gear s obtained. -

Second Gear
When the synchronizer “A’ slid to the right it meshes with gear 3 and second BEAr 15 ohyy-

The drive is transmitted through 1-2-12-9-3-A—6 [B is in neutral].
Third (High) Gear [Direct Gear] '

When the synchronizer *A” slid towards left with *B’ is in neutral, it meshes with teet oha
2. This locks the input and output shaft together and the power flow is direct. The cluster ;¢
. and still turns the second gear which is free to turn on the output shaft.

Reverse Gear
Reverse gear is obtained by moving synchronizer ‘B’ to the right with ‘A’ in the r2z

position, The input shaft turns the cluster which in turn drives the gear *5" through *11"and 11
idler gear *8°, changes the direction of rotation of input shaft [1-2—12-11-8-5-6].

5.125YNCHROMESH GEAR BOX (4 SPEED)
t :

22777

22

-

e
<
=

[
|

N

il
—

Vie. 511+ Four speed transmisslan with all farward speed synehronised
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NURMH-L AND ABNOURKNMAL LAarmipv e s

b Maormal burning

Flame f'ﬂ”l
_ charge

== Prossure

[gnition

>
BDC [OCse Crank angle BR

Fig. 2. 2 (a} Normal combustion

Knocking wave
;.,..* &

Pressurc
———

Flame from b _ Autoignition
x \ ©  charge
4 d lgnition
nbe it ! == Crank angle BDC

Fig. 2.2 (b) Combustion with detonation

In normal combustion the flame initiated by the spark moves across the combustion chamber
a fairly uniform way i.e., it travels from & to  in a normal way, The speed of the flame front is
aut 15 e 30 mis, The movement of the flame front compresses the unburned charge *bed” thus
Ising its temperature. The reactions in the unburned mixture and radiation from flame front also
wereases its wemperature, [f there is no auto ignition of unburned charge (temperature lesser than
itical wemperature), the flame front be will ihove across through the unburned charge to the

ihest point ¢ in a normal manner. The corresponding pressure-crank angle diagram for normal
imbustion is as shown in figure 2.2 (a).
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2(6) CETANE AND OCTANE NUMBERS

Cetane numbers: In diesel engines, cetane number is a measure of ignition lag. Cct;ane isa
chain paraffin assigned with a rating of 100 cetane numbers (CN) and it has good ignj[.';]n st::
It is mixed with alpha-methy| naphthalene a hydrocarbon with poor ignition quality i.e., w;:lthl
cetane number. A CFR engine running under prescribed conditions test the fuel with this mi_w;
Thus the cetane number of the fuel is defined as the percent by volume of cetane in a mixuy
cetane and alpha-methyl-nephthalene that produces same ignition lag as the fuel being tested, |
same engine and under the same operating conditions.

For a diesel fuel, cetane rating is a measure of its ability to autoignite rapidly when it is inje
in to the compressed air in the engine. The ignition delay is influenced by several engine d
parameters such as compression ratio, injection rate, injection time inlet air temperature elc.
hydrocarbon camposition of the fuel and its volatality characteristics also affects the ignition d
The cetane rating of diesel fuels ranges from 40 to 60. The octane fuels (gasoline) have ¢t
numbers ranging from 10 to 20 showing their poor suitability as a diesel fuel. High cetane nu!
results in pre-ignition in diesel engine.
Octane numbers: The composition of fuel affects detonation. In S1engines, for a particuler
the rating is done by comparing its performance with that of a standard reference fue|1“hlfl"
combination of lso octane and n-heptane. Iso octane offers great resistance to detonations &
assigned a rating of 100 octane number. On the other hand, n-heptane is a straight chain pﬂf
and is assigned with a rating of 0’ octane number. The percentage of 1SO-octane by mr';:
mixture of [SO octane and n-heptane, which exactly matches the knocking intensity ﬂf‘i g}:he
in a standard engine under prescribed operating conditions is terned as “octane number 'Dmrr:
If octane number of a fuel is 80, it means that it has a same knocking tendency of 4 ”."'}FR
80% ISO octane and 20% n-heptane by volume. The engine used to conduct resldl:fn vl
operative fuel research) variable compression ratio engine. The fuel is to be tmﬁ:@ﬂctanf
engine until the condition of detonation is reached in the engine. Thenam ixture of [5 der test
n-heptane is prepared to produce detonation under the same conditions as the fuel un of the
percentage by volume of 1ISO-octane in the mixture is nothing but the octane number
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2,83 S.U. Carbu re:tm{
S.U. Carburettor is a constant vacuum or depression type with automatically varjgp, t.!
or venturi. The mixture compensation is achieved by maintaining constant vacuum uverthaj:j
varying the effective size of the jet. A S.U. Carburettor of horizontal type is as shown ip ﬁmm%
separate idling or acceleration device is used here. i
A spring loaded piston controls the air passage (Venturi) which is in the form ﬂf]‘ﬂc’[ﬂﬂg‘_ﬁ.'
opening of constant width and adjustable height. A slot is made in the piston which EDDHEI:T.':‘.-:.'“}'?:
side of suction disc and throttle passage. The lower side is exposed to atmospheric pressure. T
the position of piston at any instant depends upon the balance of it’s own weight (down) againgd
vacuum force (up). As piston weight is constant, vacuum also remain constant. ;
A Tapering needle is fixed to the piston. The piston movement varies the air passages
hence size of the petrol jet. The lower end of the needle is inside the main jet and the needle mes
up and down as the piston moves up and down. This changes annular area for the fuel flow. Wi
the needle moves up area increases and vice versa.
A damper plunger is used to regulate the rate of lift of the piston, but allows the same 1=
freely when throttle valve is closed. For acceleration, if the throttle valve is opened suddfnlj'_."l*
piston lifting speed is retarded by the damper plunger and provides additional depressim?mﬁn
fuel jet. This causes flow of more fuel and hence no seperate acceleration pump is fﬂi}”” dll
Jetadjusting nut is used to adjust mixture strength. Tightening the nut will raise the jeter 33.;'!
reduces the annular area for fuel flow. Similarly loosening the nut lowers the jet and thus incr
fuel supply. _ | -| ﬂi]"\"EJEEE
The unique feature of S.U. Carburettor is that it has only one jet. A constant high il
across the jet is maintained even under idling condition and the necessity for  sep¢
obviated. '
For cold starting a rich mixture is required. This is done by icrwer:‘ngtilejﬂ_ﬂ
needle by means of the jet lever, there by enlarging the jet orifice. The lever is pperd
dash board in the car. '

cate idling )

ube away from”
ted from
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Fig.1.8: 8.U Carburetor
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