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' THEORY of MACHINES
- Tie Allowed : Three hours
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Nare Part (a) of each quemon is compulsory and
carry i marks each Attempr any one from
(b) cmd (c) and can'p (]4 marks) each.
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L (@), What do you, mean byJRubbmg,Velocuy‘?
(B) Thd'crank dnd conneetitfy t6d of theoretical steam
engine are 0-5bn'and'2 16k respectively. The
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[2]
cranck makes 180 r.p.m. in the clockwise direction.
When it has turned 45° from the inner dead centre
position, determine :

(i) velocity of piston,

(i) angular velogity Q_f cqnneqting rod,

(i) velocity of point f on the connectlng rod 15m
from the gudgeon pm | AR

(iv) v elocities of rubbmg at the plns of the crank
shaft, crank;and erosshead when the diameters
of their plps are 50 mm, 60 mm and 30 mm
respectlvely,

(v) position and linear vélocity of any point G an
the connecting radwhich:has the least velocity
relative r_el_a;c\iyg;cq crank s__naﬁ fig

(nhv
[

Locate all the instantaneous centres of the sllder
crank mechanlsrn as shown in th 1 c. The lengths
of crank 0B and connectlng rqd AB are 100 mm
and 400 mm respecnvely If the crank rotates
clockwise with an‘ anguilar “velosity of 10'vddfs)
find : 1. Velocity:of the:slider.A, and 2. Angulan
velocity of the connegtingirad 4B.: - o i oy
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2. (&) What do you mean by Pantograph?
(b): P@RS is-a four-bar chain with link PS fixed. The
lengths of the links are PQ.= 625 mm ;
SNt e e e e - A
OR=175mm ; RS=112"% mm and
ﬁS 3 200 'nnn
the veloc1ty and acceieratlon dlagram when angle
QPS 60° and Q and R Tte on the same side of
PS. Find the angular velomty and angular acceleration

‘of Tinks QR and RS

(c) The crank of a shder crank mechamsm rotates
clockwwe at a constam spea.d oF 300 r.p.m. The
# | crank i 150 mm and tht: conneclmg rod is 600 mm

long De;‘ge;rmmq £l glgneal velocity and acceleration
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of the midpoint of the connecting rod, and 2. angular
velocity and angular acceleration of the connecting
rod, at a crank angle of 45° from inner dead centre

position.

What do you mean by Prime Circle of a Cam?

A cam with a minimum radius of 25 mm, rotating

clockwise at a uniform speed is to be deéigned to

give a roller follower, at the end of a valve rod,

motion described below :

| To raise the valve through 50 mm during 120°
rotation of the cam ; .

To keep the valve fully reused through next (028

o

To lower the valve durlng next 60° d

(S}

4. To keep the valve closed durmg rest of the
revolutioni.e. 150°;

The diameter of the roller is 20mm a_nd the diameter

of the cam shaft is 25 mm. ‘

Draw the proﬁlé of the cam when (a) the line of

stroke of the valve rod passes through the ax:s of

the cam shaft, and (b) the line of the stroke i8 offset

15 mm from the axis of the cam shaft.
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The displacement of the valve, while being raised

and lowered, is to take place with simple: harmonic

motion. Determine the:maximum acceleration of the

valve rod when the cam shaft rotates at 100ir.p.m,

Draw the displacement, the velocity and acceleration

dlagrams for one complete revolution of the cam.

) A cam, with a minimum radlus of 50’ mm, rotatmg

clockwxse at a umfm m speed is requ1red togivea

Knife cdge [‘ollower the motion as descnbed below

1. To move outwards through 40 mm durlng 100

rotation of the cam ; 4 2

o To dwell for next 80° :

. To return to its starting posmon durmg next

90°ancl A g

b! i i 1 H

4. Ta dwell for thq rest perlod of g rqukutlonl e.

90°. - et b, S Wi
Draw the profile of the cam;
@) ‘when the ling‘of. sti!okeof the follawer passes
through the centre of thefcam?wshaﬂ%faihd .
“(i) “when'the line’ of ‘strokeiof: the follower is off-set
by 1S mm.w o e 1
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The displacement of the follower isito take place

[7]
wwith utiform aceeleration and uniform retardation.

(¢) (i)' Derive a relation for finding the minimum number

Determine the maximum velocity and acceleration of Teeth on the Wheel in Order to Avoid Inter-

wofithe follower when the icam ishafl rotates al

ference.

i e | In a reverted:epicyclic gear train, the arm 4.
carries two gears B and C and a campound
gear ) - The gear B meshes with gear E and

| the gear C meshes with gear D. The number of
4 (a? What dq y‘o.u.mean i Addcndum i Addendum theeth on gears B Cand D are 7, 30 and 90
it respectwely Fmd the speed and dlrectlon of
| gear C when gear B is fixed and th¢ arm 4
| makes 100 r.p.m, clockwlse.

(i)
“» Drawi the displacement, velocity and acceleration

I l_"d]agrams f’or one complete 1evolut10n of lhc cam.

(b) (i) Explam Law of gearmg

(i) A pair of gears, havmg 40 and 20 teeth
respectively, are rotating in mesh, the speed of b k n
self—energlzmg rakes’
the smaller being 2000 1.1, Determine the 5. (s) What do you mean by
velocity of sliding between the gear teeth faces

(b) @) Derive the expression for fmdmg the Ratio of
~ dtthe point of engagerent, at the pitch point

Drijving, Tenstons for Flat Belt Driye. .
and at the point of disengagement if the smaller

The thrust of a:propeller shaft in a marine engine

(i)
gear is the driver, Assume that the gear teeth is taken up by.a number of collars integral with
i are 20° involute form; addendum length is 5 mm the shaft which is 300 mm in diameter. The thrust
bimand the module is 5 mm, iadens)

on. the shaf} is 200 kN and the speed is
75 rp.m. Taking 1 constant.gnd equal to 005

and assuming infeosity of prggqurﬁﬁ,ﬁ}%}}i@"nn:
' i aﬁd equal to 0-3 N/mm?" find theiextenig
394551(37) | s

wdr o0 Also,find.the. angle through which the pinion

turns while any pairs of teeth are'in contact,
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: diameter of the collars and the number of collars

' .required, if the power lost in friction:is not to

© @

(i)

exceed 16 kW,

Explain with'diagram Prony Brake Dynamo-
meter.

A band and block brake, having 14 blocks

‘each of which subtends an angle of 15° at the

25 centre is apphed to'a’driim 6f 1 m effective

' diameter. The drum and ﬂywheel thounted on

U e same shafl has a mass of 2000 kg and a

combined radius of gyration of 500 mm. The

. two ends of the band are attached to pins on

‘ oppos1te 31des of the brake 1ever at distances

" 0f30 mivand 120 mm from’ the fulcrum. 1 &’
. forée of 200 N'is apphed at ‘a’ distance of

750 mm from the fulcrum, find : -

1. maximum braking torque,

-2, angular retardation of the drum, and
3. time taken by the systém to cofne to rest

' from the ratéd speed of 360 £.p.mm,

The coeﬂiment of friction Between b]ocks ahd drum

midy b6 taken as 0.5,
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