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To all whom it may concern :
Be it known that I, ALBERT E. WHITE, of
© 8t. Paul, in the county of Ramsey and State
of Minnesota, have invented a new and useful
Improvement in Steam-Engines, of which the
following is a specification:

This invention relates to the construction of
steam-engines; and consists in the mode of in-
troducing and exhausting the steam into and
from the cylinder, whereby all valves are dis-
pensed with, and the engine is rendered sim-
ple and efficient.

In the accompanying drawing, Figure 1rep-
resents a longitudinal vertical section taken
on the line # # of Iig. 2. TFig. 2is a central
horizontal section of the eylinder, showing the
steam and exhaust ports. Fig. 3 is a vertical
cross-section of Tfig, 1, taken on the line y v.
Fig. 41is a detail, showing the action of the
piston on the cams and sleeve. Fig.51is a
detail, showing the end of the piston.

Similar letters of reference indicate corre-
sponding parts.

A is the eylinder. B is the piston. Cis the
piston-rod. D D’ are the induction and edue-
tion ports of the cylinder. K is a sleeve orin-
terior eylinder, fitted into the outer eylinder
A, which sleeve receives a slight rotating mo-
tion by means of cams at each end of the eyl-
inder, actuated by the piston. I I' are mor-
tises in each end of the piston, which receive
the cams and turn the sleeve sufficiently to
change the ports at the end of each stroke.
G is a port in each end of the sleeve. (See
Fig.3.) H H are the cams atfached to the
cam-plates, which plates are connected with
the ends of the sleeve by means of lugs on the
rims of the plates, and small recesses in the
ends of the sleeve, as seen at I, so that the
sleeve is turned or receives a rotating motion
as the cams enter the mortises in the ends of
the piston. The action of the piston on the
cam is seen in Fig. 4. The position of the
cams on the ends of the sleeve is reversed, as
indicated in Fig. 1, so that one pair of cams
turn the sleeve in one direction to change the
ports, and the other pair turns it in the other-
direction, or back agaim. The inclined edge

-of the cam is struck by the end of the mortise

in the piston, and the piston having only a
longitudinal motion the cam-plate J and sleeve
receive the rotating movement as the piston
moves up to the cam-plate. The cam-plate at
the inner end of the cylinder works on the pis-
ton-rod. At the outer end the cam-plate is
attached to a stem, K, which passes through
the cylinder-head, to the outer end of which
the lever L is attached, by means of which the
sleeve may be given its rotating movement for
starting the engine byhand. Thislever works
between stop - pins N, which limit the move-
ment of the lever to the required distance to
change the ports.

In Fig. 1, the induction and exhaust pas-
sages are each seen parfly in dotted lines to
indicate the induction and eduction or exhanst
of steam. The dotted lines in Fig. 2 indicate
the manner of taking steam.

By this manner of construction an engine is
produced without valves. The sleeve, being
perfectly balanced, is turned without undue
friction, and the steam is introduced and ex-
hausted as . regularly, and used as efficiently,
ag in the best balanced-valvé engines.

Having thus described my invention, I claim
as new and desire to secure by Letters Pat-
ent— _

1. In combination with the cylinder A. and
piston B, the internal supplementary cylinder
or sleeve E, receiving an axial movement, to
alternately open and close the induction and
eduction ports at the opposite .ends of the cyl-
inder by the motion of the piston, substan-
tially as herein described.

2. In combination with the cylinder A and
movable internal eylinder E, the piston B, pro-
vided with openings I, operating in connec-
tion with eam-shaped projections H H at the
ends of the cylinder E, to impart an-axial
movement to the same in opposite directions,
substantially as herein described.
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