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OzOq = 120mm
OzA = 45mm
AI| = 90mm
OnB = 60mm
AC = 40mm

,l!lYaS InStttute 0I i uui!lrr,r,rr
I ihrarv. hdano*r",.-

18AE/AS44

(04 Marks)
and ii. Mention

(06 Marks)

(04 Marks)
200rpm and an angular
an angle of 45' to the

velocities and angular
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2 a. With A'ne,at sketch, explain crank,and slotted lever qujck return motion mechanism and

Genevi,wlibel mechanism- ... (10 Marks)
.: . qtrr ..rr i${iiltl

Geneva wheel mechanism

Note: Answer any FIVE full questions, cho.otiiig'bVf ftuA questionftwi:zach module.

i.,"*l-.t,.;#:,::,
:i ::1

a. Define the following :

i) Kinematic chain
ii) Mechanism
iii) Structure
iv) Inversion
v) DOF (lo Marks)

b. With a neat sketch, e@,faln the following inversidrrSddouble slider crank chain
i) Elliptical trq#rypdls , ,#

ii) Scotch Yo,lcdrbchanism (10 Marks)

OR

(10 Marks)

E

b.

c.

- - ---:::::::,=,1- :,, *.r '). - .

Sketch ahd explain Ackerman std'6?ing gear mechani$m,'-sketch and explam AcKerrnan sr€eflng gear mecnanl[+-
Determine the degree of freedom of the linkages" Shdwn in Fig

c

:::::::::::::::...:::+.

Module-2

accelerition ,pf .i5Oiad/sec2 at aqifuotant when the crank makes

horizontalJirid the acceleratio-n of points B and C, and angular
acceleratib*Utint 3 and 4. (use Graphical method)
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(20 Marks)

(10 Marks)

(09 Marks)

VI\

For the static equilibrium of the quick return mechanism qlb,W, in Fig Q4. Find the required

input torque Tz for the force of 300N on the slider n..{ngl8re : 105o. Coefficient of friction

OR
For the static equilibrium of the quick return mechanism

Fig Qa

p:0.15 for each sliding pair. The impending motion of the slider is to the left. Solve by

Graphical method. Given AB :200mm ; OC : 800mrn ; CD = 300mm.

I ,'."li"i':r" t D

5a.
b.

c.

Module-3 "\

Define Interference and'niention any four methfftls:to avoid interferehde in gears. (05 Marks)

Two gear wheels mesf=d*ernally and are t6q,i.v6 a velocity ratio of 3. The teeth are involute
form with modulg 6mm and standard add*dum of one modqleh'Fressure angle is 18o. Pinion
rotates at 90rpm.find :

t) Number pf teeth on each wheel io that interference is just avoided.

ii) Length of path of contact
iii) Length of arc of contact
iv) Mbximum velocity of slidi4g between teeth''*'r
v) :,,,,$[Umber of pairs o,f.1$in contact. ,,, ,,,,,,

riii '1"""'"" 
o.'R- :,

pi]iSktcrr and explarn'::,'==. .
*:,,,,: i) Compoundj,$Earirain .., d,

ii) Reverted gear train
iii) Epic,ytlli&ngear train {;;

b. In an epi*C.lie gear train, the intetnal wheels A, B and the compound wheel C and D rotate

independently about the axis 'O'. The wheels E and F rotate on a pin fixed to the arm G.

E gears with A and C, and F gears with B and D. All the wheels have same pitch and the

number ofteeth on E andsF are18, C = 28,D = 26.
i) Sketch the ar1,pn$"ement

i, Find the jtffirmber of teeth on A and B
iii) If thearm.G makes 150 rpm CW and A is fixed, find speed of B.
iv) If the him G makes 150rpm CW and the wheel A makes 15rpm CCW, find the speed

gf B,r[ Use tabular column method]
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A rotating shaft carries four masses 1,2,3 and 4 which a.g"Sgfldially attached to it. The mass

centers are 30mm, 38mm, 40mm and 35mm resppeti ly from the axis of rotation.
The masses 1, 3 and 4 are 7 .5kg, 5kg and 4kg respeifufilY. The axial distance between plane

I and2 is 400mm and plane 2 and 3 is 500mm=,The,irfass 1 and 3 are at right angle to each

other. For a complete balance find :

r) Angle between 1,2 and l, 4 '"'' r :,:

iD Axial distance between plane 3 *d {:r::,; 
- 

r*

iiD Magnitude of mass 2. r:

""''\i' ;''oR ";''[a 
1r'

The piston of a 4 cylinder v-e_rtEd'inline engine reach thtvift uppermost position at 90'
interval in order of their axiafrj,ppition. Pitch of cylinden,r#*p.35-, Crank radius = 0.12m,

length of C.R :0.42m. The,bagiiie runs at 600rpm. If the rebiprocating parts of each engine

has a mass of 2.5kg,,figdufie unbalanced primary_and secondary forces and couples.

Take central plane of q i 'e as reference plane. Use'Graphical method. (20 Marks)

i.:j$i\ (20 Marks)

9a.
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b.

.i,, Modqle:S
Define| ,,,,,. .,,, 

i.t' i ,,,,,: , ,

i) Sensitiveness
ii) G.q.Vrjihbr effort ;i,r rrlr'

iii) Governor power
iv) ""t[, nt' g ,',diir],I ,:::,. ,,::::,,

,j Isochronous Governor. '""!' :,,,. =.'"'.. ' ,,. (10 Marks)

The arms of a porter governo'i are 300mm lo11g,,ffii'dpper arms are:f;ffited on the axis of
rotation and the lower arffi-1&e attached to the sleeve at a distance of 35mm from the axis of
rotation. The mass of"tfie, ileeve is 54kg adlhe mass of each ball is 7kg. Determine the

When the radius of rotatrori of the ball is-225-mm. What will be the range

of speed for ttrigpition- if the frictionai reSistance to the;',gf1ion of the sleeve is equivalent

:: lidll

{h, ','..,

10 a. In a:hartnell governor ttre,Jrnglh of ball and sleeve arms are 12 and 10cm respectively.

The distance of fulcrum o' bell crank_ lever fiom the governor axis is 14cm. Mass of each

ball'is 4kg. When the gov,,ernor nms at ther',rhean.speed of 300rpm, the ball arm vertical and
,:'sleeve arm is horizontal. For an increas!' speed of 4o/o the sleeve moves 10mm upward'

Neglecting friction find :

r) Minimum equilibrium speed if tal sleeve movement is 20mm

iii) Sensitiveness of Governor
iv) Spring:itiffrress if go-vernor is to be isochronous at 300rpm (10 Marks)

b. An aeroplane make a eodplete half circle of 40m radius towards left when flying at

175kn/hr. The mass 0;f, rotary engine and propeller is 400kg with radius of gyration

300mm. The engine rurri at 2500rpm clockwise when viewed from the rare. Find the

gyroscopic couple on'the aircraft. What will be the effect if the aeroplane turns towards right

instead 6f 19ft! ;i*l,,.r: (10 Marks)
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