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> Write each answer on a new page.
> Assume the data when required.
> Use of calculator is allowed.
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Answer all the questions (Each of 05 marks)

r_ngure 01 shows the mechanism of a radial valve gear. The crank OA turns uniformly
at 150 r.p.m and is pinned at A to rod AB. The point C in the rod is guided in the \
circular path with D as centre and DC as radius. The dimensions of various links are:
OA=150mm;AB=550mm;AC=450mm;DC=500mm;BE=350mm.
Determine velocity and acceleration of the ram E for the given position of the ||
mechanism.
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All dimensions in mm.

Figure 01
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A cam fo_mtfhé_clock;vise ata uﬁform_speal of 200 r_.p.rﬁ: -i'é_reqﬁ_ired_to__move an |
offset roller follower with a uniform acceleration and retardation on both the
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outward and return strokes. The angle of ascent, the angle of dwell (between ascent e
and descent) and the angle of descent is 120° 60° and 90° respectively. The follower
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follower is 25 mm and the diameter of the roller is 10 mm. The line of stroke of th;
follower is offset by 20 mm from the axis of the cam. Draw the cam profile and fin
" the maximum velocity and acceleration of the follower during the outstroke.

Attempt the following (Attempt any 03, Each of 04 Marks):

| (A) Explain with neat sketch the different types of cams and
: followers. T
(B) For the belt drive prove that 2= = e#®_Consider usual notations. |
(€) Using neat sketch define path of contact and arc of contact. Also
derive the expression for both. .
(D) What do you understand by gears train? Discuss the various

| typesof gears trains. o N —
| Attempt the following (Attempt any 03, Each of 05 Marks)

(A) Two mating involute spur gear of 20° pressure angle have a gear
ratio of 2. The number of teeth on the pinion is 20 and its speed is 250 r.p.m. The
module pitch of the teeth is 12 mm. If the addendum on each wheel is such that
the path of approach and the path of recess on each side are half the maximum
possible length, find: 1. the addendum for pinion and gear wheel; 2. the length of
the arc of contact; and 3. the maximum velocity of sliding during approach and
recess. Assume pinion to be the driver.

(B) Locate all the instantaneous centres for a four bar mechanism for
the four bar mechanism shown in Figure 02. The length of various links is AD =

! 125 mm, AB = 62.5 mm, BC = CD = 85 mm. If the link AB rotates at a uniform
! speed of 10 rpm in clockwise direction, find the angular velocity of link BC and

CD.
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Figure 02
(C) In an epicyclic gear train, the internal wheels A and B and

compound wheels C and D rotate independently about axis 0. The wheels E and F
rotate on pins fixed to the arm G. E gears with A and C and F gears with B and D.

. All the wheels have the same module and the number of teeth are : TC = 28: TD =

; 26; TE = TF = 18. 1. Sketch the arrangement ; 2. Find the number of teeth on A

- and B ; 3. If the arm G makes 100 r.p.m. clockwise and A is fixed, find the speed of |
B ; and 4. If the arm G makes 100 r.p.m. clockwise and wheel A makes 10 r.p.m.

; counter clockwise ; find the speed of wheel B.

(D) An open belt drive connects two pulleys 1.2 m and 0.5 m
diameter, on paralle] shafts 4 metres apart. The mass of the belt is 0.9 kg per
metre length and the maximum tension is not to exceed 2000 N.The coefficient of

‘ friction is 0.3. The 1.2 m pulley, which is the driver, runs at 200 r.p.m. Due to belt |
slip on one of the pulleys, the velocity of the driven shaft is only 450 r.p.m. I

{ Calculate the torque on each of the two shafts, the power transmitted, and power |
~lost in friction. What is the efficiency of the drive ? '
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dwells for the rest of cam rotation. The least radius of the cam is 50 mm, the lift of the
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