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(.16 A pinion with 23 teeth is in mesh with a gear of 57 teeth. The pressure angle
is 20 degrees. Addendum for both pinion and gear is 6 mm. Module is 6 mm. The
pitch line velocity is 1.5 m/s. Find: (a) length of path of approach (b} iength of
path of recess (c) length of path of contact (d) iength of arc of contact (e) angular
velocity of both pinion and gear (f) sliding velocity at start of engagement (g)
sliding velocity at disengagement
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Q.17 A parallel helical gear pair with a centre distance of 245 mm f{ransmits 9 kw
power from 2B teeth left-hand pinfon rotating at- 1630 rpm to a helical gear
rotating at 640 rpm mounted on a parallel shaft, The pressure angle in the plane
of rotation 21.86 deg., and the helix angle.is 25.deg., The pinien is above the gear
and rotating clockwise direction looking from left hand side, With the:heip of FBD
find the magnitude and direction of taagential, radial and axial cempenents of
Eoﬁ:“omn.. . .
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Q.18 A machine uses a.crossed helical gear pair or spiral gear pair to transmit
motion to a tocl, the spirals.of which are of the same hand and have a normal
pitch of 11 mm, The wheels are of equal diameter and the centre distance between
the axes of the shafts is‘approximately 134 min. The anole between the shafts is
70 deg., and the speed ratio 1.4, Determine: 1. the spiral angle of each wheel,2,
the number of teeth on gach wheael; 3, the efficiency of the drive, If the friction
angle is 6 deg., and 4. the. maximum efficiency.

[MARKS 10]

G.i19 A .v_.m_._man gear train: has the internal gears A and B and compound gears
C and D rotate independently about axis O. The gears E and F rotate on pins fixed
te the arm 6. E-gears with A and C and F gears with B and D. All the gears have
the same module and the humber of teeth Is: TC = 30; TO = 2B, TE = TF = 20.

a) Sketch the arrangement;
b) Find the number of teeth on A and B;
c) If the arm G makes 120 rpm clockwise and A is fixed, find the speed of B;

d) If the arm G makes 120 rpm clockwise and gear A makes 12 rpm counter
clockwise; find the speed of gear B,

[MARKS 10]

Q.20 A cam operating rolier follower has following specifications. The cam rotates
at 1000 rpm. The follower to ascend through 31.4 mm with cycloidal motion during
first 150 deq., of cam ratation and descend through 31.4 mm with cycloidal motion

during next 150 deg., of cam rotation, The foljower dwells for the remaining 60
deg., of cam rotation. The minimum radius of cam is 15 mm and radius of roller
fallower is 10 mm. The axis of cam is offset by 10 mm to the right from the axis
of the follower. Draw camrprofile for tha above,
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Q.21 A shaft carries four masses A, B,C and D placed in parallel planes
perpendicular to the shaft axis and in the same order along the shaft. The masses
8 and C are 36 kg and 25 kg and both are assumed to be concentrated at a radius
of 150 mrm, while the masses A and D both are assumed.to be concentrated at 2
radius of 200 men. The angle between B and C is 100 deg., and that between B
and A is 190 deg., both angles being measured in the same sense i.e. Counter-
clockwise direction. The planes containing A and B-are 250 mm apart and those
containing B and C are 500 mm apart. If the shaft is to be In complete static and
dynamic balance, find - L

i¥The masses A and D

ii)The distance between planes Cand O

iii)The angular position of D.
i [MARKS 10]

Q.22 A four stroke five cylinder in-line Engine is required to be examined for static
and dynamic balance. It has a firing order of 1-4-5-3-2-1, The distance batween
centra lines is 150 mm and the reciprocating mass for each cylinder is 1.5 kg, the
engine stroke length i, 100.mm and the comnecting rod length is 175 mm. The
engine runs at 600 rpm;: Examine the engine:for balance and determine primary
and secondary unbalance couples, Determine the angle when maximum value of
primary couple would gccur:
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