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Kinematics of Crank-Engine.
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EXERCISES.

1. Construct the centrodes of I and J for the mechanism
shown in Fig. 8, when the link & is fixed.

2. The beams in a four-bar mechanism are of the following
lengths @ 1:4, b 1°9, ¢ 2, & T+2. Find the angular velocity of
4 when normal to a, having given the angular velocity of &

as 2.3 radians per second.

> 3. The axes of two spur wheels in gear are 37 inches
apart. One wheel rotates four times as fast as the other

Find the diameters of the pitch circles of the wheels.
Ans. 14-8 inches, 59-2 inches.

« 4. 1t is required to connect two shafts, whose axes are to
be as nearly as possible 40 inches apart, by spur wheels so
that the velocity ratio may be exactly 9 : 2. Find the number
of teeth in each of the two wheels and the distance between
the axes of the shafts, to the nearest hundredth of an inch,

if the pitch of the teeth is 2% inches.
Ans. 20, 90, 3939

, 5. An epicyclic gear’consists of three wheels, as shown in
Fig. 58 (1). Alisadead wheel having 50 teeth. The arm
P makes + 2, 499 revolutions in a certain time. Find the
number of revolutions made by B in the same time when the
qumber of teeth on B is (1) 50, (2) 51, and (3) 49
Ans. (1) 05 (2) + 495 (3) — 51

’6. In the epicyclic bevel gear, shown in Fig. 63. the wheels
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A and IB have each 40 teeth, and the wheel t))has 20 teeth ;
the shaft P rotates at the rate of 60 revolutions per minute
about the axis of A and E; each wheel is free to rotate on
its own spindle, and the wheel A rotates 30 times per minute
in a direction opposite to the rotation of the shaft P.  Find
the speed and direction of the wheel €.

Ans. 240 rovolutions per minute in same direction as P.

. 27. Two pulleys are counected by a belt. The sum of the
diameters of the pulleys is 36-6 inches and while the one
makes 50 revolutions the other makes 200 revolutions.

A = *( Find the diameters of the pulleys.
344 Ans. 29-2 inches ; 74 inches.

» 8. A shaft runming at 200 revolutions per minute carries
- = " a pulley 50 inches diameter, which drives a dynamo at 1,220
53 m revolutions per minute by means of a belt 1 inch thick.
e “/Allowing for the thickness of the belt and a slip of 4 per cent.
v i< , determine the dlameter of the pulley on the dynamo.
AF| oy costy 3 o+d)r oo =0 £ )y . Aﬂs 7-79 inches,
4N,

9. A crank engine rotates uniformly at the speed of 120
revolutions per minute.  Find the velocity and the accelera-
tion of the piston when 6 is 60° and the accelerations at
the dead points. The length of connecting rod is 9 feet and
the length of the stroke is 4 feet.

velocity 24-2 feet per second.
acceleration 122-8 ft. per sec. per sec.

Ans. 0 = 6o°{

6 = 0° acceleration 386-0 ft. per sec. per sec.
6 = 180°, acceleration 245-6 ft- per sec. per sec.
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10. Show that the piston of a crank engine has the
maximum velocity when

-+ P+ 8—n
4

where 7 is the connecting-rod ratio.
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