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To all whom it may concern:
- Be it known that we, SIDNEY IRVIN CRAIN

and WALTER S. CRAIN, citizens of the United

States, residing at Cincinnati, in the county
of Hamilton and State of Ohio, have invent-
ed certain new and useful Improvements in

Valve-Gears,of which the following is a speci-

fication. | :

The object of our invention is to provide
an improved valve-gear by means of which
an engine may be controlled and reversed
while in motion; and our invention consists

of the combinations and arrangements of

parts hereinafter deseribed and claimed.

In the drawings, Figure 1is a vertical sec-
tlon of a steam-engine equipped with a valve-

gear embodying our invention; Fig. 2, a hori-

‘zontal section corresponding to Fig. 1; Fig. 3

a vertical section corresponding to Fig. 1, but
showing the engine reversed; Fig. 4, an en-
larged sectional elevation of the valve-gear:
and Kigs. 5 and 6 an enlarged section and end
view, respectively, of the valve.

Reference-letter A denotes a casing; B, a

driven shaft; C (', ecrank-arms for driving
shaft B; D D’, piston-rods connected with

crank-arms C C'; E E/, pistons connected with

piston-rods D D'; F F', cylinders in which
pistons E E’ operate; G, a valve; H, a valve-
chamber; J J', ports leading from the valve-
chamber to the cylinder; K, a valve-rod; L,

a valve-actuating eccentric, and M a collar
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slidably mounted on shaft B and utilized for

shifting eccentric L. | |
The shaft B, erank-arms C ', piston-rods

D D', pistons E E’, eylinders T I, valve G,-

valve-chamber H, ports J J’, and valve-rods
I K’ are the usual working parts of a steam-
engine and operate as follows to produce rota-
tions of shaft B: Referring to Figs 1 and 2,
steam is admitted to valve-chamber H through
opening /2, where it passes through port J to
cylinder I, driving piston E in the direction
indicated by the arrow. In the meantime
cylinder It is being exhausted through port
J" and opening 7/.
cycle of operations valve G throws cylinder

- F'into communication with the live steam
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and exhausts cylinder F through its central
longitudinalopening g and opening 2’ in valve-
chamber H. - -

p I

: i Bl T
R T T I ——

At the proper time in the

axial with erank-pin ¢’. Shaft Bis

The motion of the valve G is controlled by
eccentric L, carried by block /, which is piv-
oted to crank-arm C by pin ¢, which is co-
lattened
upon one side and carries a bell-crank lever
N, having an arm » with a bearing in eccen-

tric L and arm »' with a bearing in collar M.

On the end of arm 7 is a ball #*, partially in-
clogsed by the conecave surface of washers »?,

whieh ride in:the centrally-located slot I’ in

eccentric l.. . Theouterend of arm 7:is round-
ed, as shown, and engages slot m in collar M.
At [* eccentric L is cut away to permit it to
swing on pin ¢ to either'side of shaft B, and

‘at I it is slotted to permit the passage of shaft
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B'in placing it in or removing it from posi-

tion. Ring/*and bentarm I’ serve to connect
eccentric L with valve-rod K. Collar M is
splined to shaft B—. e., is free to slide longi-

tudinally thereon while rotating therewith—
and is operated by means of fingers o, which
engage channel m' and are carried by shaft O.

It will be seen that by means of fingers v and
collar M eccentric L may be swung to and

from and across shaft B and that owing to the

fact that it is pivoted in the crank-line its po-
sitions on either side of the shaft will be sym-
metrical with respect to thatline, and for cor-
responding positions on opposite sides of the
shaft the motion of the valve will be the same

relatively to the horizontal motion of the

cranks, and that the valve motion is always
controlled by a single determinate moving
agent. It will also” be observed thatthe
curvature of the are on which the eccentric
swings gives it angularity and - that .the
shorter thearm on which the eccentric swings
the greater the augularity. Thus by prop-
erly locating the pivotal point the proper an-
gle may be obtained for cut-off lead and lap.

In operation, when it is desired, reverse the
direction of rotation of shaft B, as indieated
in Fig. 1. The eccentric L is swung on pin ¢
to the other side of the shaft by means of fin-
gers oon shatft O, as shown in Fig. 3. When

1t 18 desired toshorten the stroke of valve G,
and consequently reduce the supply of steam
to the cylinders, the eccentricity of eccentric
L is reduced by swinging it toward shaft B,
and when it is desired to completely shut off
the supply of steam the eccentrie is swung to
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a central pos1tion the permanenteccentricity ! pivoted to the ﬂattenéd surface on the crank- 15

‘due to the mounting on pin ¢ being equal to

the lap ot the valve

While we have illustrated our invention as
applied to two single-acting cylinders, its ap-

plication is obwously not limited to that con-
struction.

We claim as our invention—

The combination of a crank-shaft; an ec-
centric pivoted in the line of the elank per-
manently eccentric to the extent of the lap ot‘
the valve, to swing across the crank-shatt;
collar splmed to the crank- shaft; a ﬂa,ttened

%mface on the crank-shaft; a bell-cr ank lever |

shaft; a slotin the eccentric; washers engag-
ing the slot and having concave sphemeal
bearmws, a ball on one arm of the bell-crank
lever engaging the spherical bearings in the
Washers, an entra,ﬂ*ement between the other
arm of the bell emnk lever and the collar;
and means for moving the collar longitudi-
nally on the shatt, substantmlly as speelﬁed
SIDNEY IRVIN CRAIN.
| WALTER S. CRAIN.
Witnesses:
GEORGE B. PARKINSON,
BRAYTON G. RICHARDS.

20




	Drawings
	Front Page
	Specification
	Claims

