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Introduction
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1.1. DEFINITION

Theory of Machine is that branch of science which deals with the study of relative motion
between the various parts of a machine, and forces which act on them. Theory of machine may
be divided into kinematics and dynamics.

Kinematics is that branch of theory of machine which deals with the study of relative
motion between the various parts of the machines. Here the various forces involved in the
motion, are not considered. Thus kinematics is the study to know the displacement, velocity
and aceeleration of a part of the machine.

Dynamics is that branch of theory of machine which deals with the study of various
forces involved in the various parts of the machine. The forces may be either static or dynamic.

Dynamies is further divided intokinetics and statics. Kinetics is that branch of theory of

machine which deals with various foreces when the body is moving whereas statics 1s that

branch of theory of machine which deals with various forces when the body is stationary as
shown in Fig. 1.1.
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weary of Machines and Mechanizsms

2 ' Flywheel and Govemors
Simple Watt Governor ;
(S-02, 503, 5-05)
Lt 2 (Fhel)
r"f"j{f;;;;
Arm A, :
11 |
| Governor balls
Y Linkg ||
“Jhrottle I
valye l
1
"F} |
IR
' Sleeve (s)
i . |
Bell Crank _E[
I I I Lever (L) I P, (Lower stop)
Working 1 Bevel gears
Fluid

el
. ::_E Engine shaft

Fig. 5.4

| Fig. 5.4 shows simple watt governor. [t has a governor spindle which is connected to the
engine shaft through bevel gears.

"

A sleeve is mounted on the spindle which is free to slide on the spindle and rotates
with the spindle. The sleeve can slide between the two stoppers Py and Po.

The two ball masses are connected to the sleeve by lower arms. They are connected to
the governor head by upper arms.

The throttle valve is connected to the sleeve with the help of mechanical linkages,

As engine shaft rotates with governor spindle whole assembly will rotate. When the
output of the engine is equal to the load the governor assembly will rotate at mean
speed, therefore ball masses will achieve a certain radius and keep on rotating on
fame radivs.

As the load on the engine decreases, the speed of the engine and governor will
increase, Therefore. the centrifugal force lmr.ing on ball masses will increase, which
results in movement of ball masses away from the axis. Therefore, the sleeve will
move upwards, This movement will be transmitted to the throttle valve through the
mechanical linkage such that the throttle valve will be partially closed. Therefore, the
fuel supply will be reduced and the zpeed iz brought back to mean speed level.

As the load on the engine increases the governor speed will decrease, decreasing the
centrifugal force acting on the ball masses. Therefore, the ball masses will come clogar

i TR

— i
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w

| o Fiywhee! and
Theory of Machines and Mechanisms 3.8 _ —-Gm-iﬁ |

punhing the sleeve dgwmvarl:ls. T}'H.EI duwnward movement of the sleove will “Pﬁl'ﬁte

the mechanical linkage to open the throttle valve partially. The ;‘:’- E'IP_FIT!’ will b
inc‘reaaed .ﬂ.ﬂd the Engi]‘""\! EPEE{[ Will brﬂught h‘ﬂﬂk to mean BFEEd- 8, t-hm mrnur

will work on principle of centrifugal force.

2, Porter Governor : (5-08, 5-04, S-0g)

O (Pivot)

Fig, 5.5 : Porter Governor
Fig. 5.5 shows the Porter Governor which is the modification of simple governor.

. [ts construction and working s similar to the simple governor. The only change is,
the heavy weight is attached to the sleeve.

»  This will help the governor to become a stable governor.

»  The Porter Governor can be used for high speed applications.

3. Proell Governor: O (Pivel)
i Arms
| Ball masses
|
| Extended
o | link

> |
Y
I W
|

Fig. 5.6 : Proell Governor
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“ﬂnasﬁ MBE‘hEniEFHE 5.9 Flywhee! and Governors a
o
ms the Proell Governor which is the modification of simple governor.

construction and working is similar to simple governor except two changes ;
A heavy weight is attached to the sleeve,

Its
@)
(i) The ball masses are mounted on the extension of the lower arms.
This will help to balance the stability and sensitivity of the governor.

fartnell Governar: (W-04)

RN

AT
RARARARAR AR

[, 5,
i

Sleavea

Spindle

Fig. 5.7 : Hartnell Governor
Fig. 5.7 shows a spring loaded Hartnell governor.
"thas a gpeed casing keyed to the spindle.
The 8pindle iz connected to the engine shaft through the bevel gear.

A gleeve i5 mounted on the spindle which rotates alongwith the spindle as well as
Slides along the spindle.

:r“"mpremd gpring is mounted in the casing between the top of the casing and top
the sleeve,

® ball masses are mounted on the bell erank lever.

[T — ‘
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