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"_To all whom it may Y CONCOTN,:

Be ' it ‘known that 1, FRANK H. BA_LL of

Erie, 1n the county of Drle, and State of Penn

Bylvama have invented a.new and useful Im-
pr ovement in Valve-Gears for Steam-Engines;

‘and I do hereby declare the following to be a

full, clear, and exact description thereof.

__ My improvement in the valve-gear of a
steam-engine consists In providing the link-
movement of a reversible engine with means
whereby the said engme may be made to run

~with more power in its forward than in its re-

- verse movement, or vice versa, and by which
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e T ibcan be adJusted at any time so as torun with

more or less power in its forward movement
or inits backward movement than it formerly
did. - In other words, my invention consists in

. providing areversiblesteam-engine with means
‘whereby it may be adjusted or set so as fo

most economlcallv perform the Work asugned
it.

The work to be performed by a reversible
ste&m engine is often lightest when 1t 1s run-

ning reversed, and often the above conditions

are reversed. "For example, in running a hoist
or crane the forward work is much the heav-

| _1er Whlle in running a saw-mill the reverse

30 tog _,

- steam be admitted to the cylinder throughout

‘a greater part of the stroke of the piston than

~when the slow steady work of sawing 1s being

. done. Soitisobviousthat if the engine can be
oo 35

- amountof steam required in each of its opera-

is. true for &1though when running reversed,
as in glggmg, the saw i1s not at work, the
speed required 'togig quickly requires that the

adjusted so as to more nearly consume the

tions such a change will be economical.
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Of:course, if it were known when the engine
- Was bem o made what its work was to be, the
eccentrics of the valve-gear could 'be: then ad-

- justed properly; but such is not always the
~ case, and. the same engine often changes its

work So it'is. advantageous to have the valve-

- gear so constructed as to be capable of proper

z adjustment. 1. effeet this by making .one of
‘the eccentrics of the valve-gear adjustable, di-

“rectly transverse the shaft,: .upon ‘the side of |

 the other eccentric, whmh is fixed. By this

~ means the throw. of one of the: eecentncb can -

50 be varied with rela,tlon to the other,: and:as_

| the lead of the valve is not changed, but the

cut-off of the valve is change’d;,-

In setting up the engine the fixed eccentric
can be made to cause the valve to cut off, so
as to have a reasonable amount of expansion
of steam in the cylinder, andsthen the mova-
ble eccentric can be so adjusted as to run the
engine with more or less expansion, as may be
desired. It will therefore be preferable that
the adjustable eccentric be the one that moves
the engine in its forward movement, as the
engineer can then adjust it so as to run with
more or less expansion than the fixed eccen-
trie provides for, and so adjust the engine to
the character of the work it has to perform.

I am aware that it is not new to provide an
eccentric with means whereby it can be ad-

justed directly transverse the shaft.

My invention consists in combining within
the valve-gear of a reversible engine a fixed
eccentric and a movable eccentric adjustable
upon the side of the fixed eccentric, whereby
the engine can be adjusted in the manner and
for the purposes above set forth.

Figure 1 is a side elevation. Fig. 2 1s an
elevation taken on the right of Fig. 1. Fig. 3
is a like view taken from the left of Iig. 1.
Iig. 4 18 a side elevation of a steam-engine
valve-gear, and shows my mventlon apl)lled
to the same.

A is the shaft, B the ecrank, and C D are the
eccentrics, of the valve- gear R R’ are the

| conuectmg rods, of which R is attached to the

eccentric which moves the engine in its for-
ward movement, and R’ to the eccentric which
moves the engine in the reverse movement.
L is the link.. P P are the pins on the valve-
stem with which the link engages. S 18 the
valve-stem guide,and V is the valve-chamber.

My device is constructed as follows: The

“adjoining faces of the eccentrics are finished

with a spline and groove, ¢ d. The eccentric
C has its opening.for the shaft made elliptical,
as at a, Figs. 3 and 4. On one side of the ec-
centric D is a slot, ¢, in which is a set-screw,
which screws into the other eccentric.

It will be seen that by means of the ellipti-
cal opening ain the eccentric C it can be moved

laterally at right angles to the shait, so-as to
change its eccentricity, and by the set SCrew

the adjustment 13 dlrectly transverse the shaft: | ‘E it can be secured at any desirable point.,
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