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194 LOCOMOTIVE VALVE GEARS

THE JOY VALVE GEAR

The Joy valve gear is of the radial type, but employs no eccentrics.
Arm 1, Fig. 210, is pivoted to the guide yoke at fixed point D and connected
to arm 2 at C. The other end of arm 2 is fastened to the main rod at A.
Arm 3 connects with arm 2 at B, and is pivoted on a link-block at F, extend-
ing beyond to G. The valve rod is actuated by means of arm 4, one end of
which is attached to the valve stem and the other to arm 3. The link
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Fic. 210.—Line Diagram of Joy Valve Gear.

block is in the center of the link when the engine is on dead center. It is
evident, therefore, that the valve opening on dead center (or in other words,
the lead), is dependent upon the ratio between the lengths of arm 3. The
Joy gear therefore gives constant lead.

The link is pivoted at J and controlled by the reversing arm. The
link-block, carrying the arm 3, moves up and down in the link. As this
link is tipped in either direction it controls the direction of motion of the
valve and consequently the admission of steam to either end of the cylinder.
Fig. 210 shows the arrangement of the Joy gear as used for outside admis-
sion valves. Tig. 211 illustrates the application of the Joy gear to a Phila-
delphia and Reading three-cylinder engine in which the inside cylinder is
equipped with the Joy gear and inside admission valves. Fig. 212 is a line
drawing of this three-cylinder Atlantic type locomotive. The main rod for
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Fie. 211.—Joy Valve Gear Applied to an Atlantic Type, Three-cylinder Locomotive.
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Fig. 211.—Joy Valve Gear Applied to an Atlantic Type, Three-cylinder Locomotive,

avao HATVA AOf HHL

61



196 LOCOMOTIVE VALVE GEARS

the inside cylinder connects to the front driving axle. The two outside
cylinders have Walschaert valve gears to operate their valves. The eccentric
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Fia. 212 —Three-cylinder, Simple Engine, Using Joy Valve Gear on Inside Cylinder
and Walschaert Valve Gear on Outside Cylinders.
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Fi6. 213.—Arrangement of Cylinders and Valve Gears, Three-cylinder Engine.

motion for the Walschaert gears is taken from the main driving axles.
Fig. 213 is a diagram illustrating the arrangement of cylinders and valve
gears.
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