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To all whom it may concern:
_ Beitknown that I, MARTIN LOWER, & citi-
zen of the United States, and a resident of
Mitehell’s Mills, in the county of Indiana and
5 State of Pennsylvania, have invented certain
new and useful Improvements in Steam-En-
gines; and I do hereby declare that the follow-
ing is a full, clear, and exact description of
the invention, which will enable others skilled
ro in the art to which it appertains to make and
use the same, reference being hadtothe accom-
panying drawings, which form a part of this
specification, and in which— ,
Figure 1 is a perspective view of my im-
15 proved steam-engine. Fig. 2 is a vertical
longitudinal section of the same. Tig. 3 isa
top view of the same with the steam-chest re-
moved, and Fig. 4 isa perspective detail view
of the valve. )

Similar letters of reference indicate corre-
sponding parts in all the figures.

My invention has relation to steam-engines;
and it-consists inthe improved construction
and combination of partsof an engine having
25 two pistons working in opposite directionsin

one cylinder, at the same time pulling and
pushing upon the eranks upon the shaft by
their piston-rods and their connections with

20

the said cranks, as hereinafter more fully de- |

30 seribed and claimed.

In the accompanying drawings, the letter A
indicates the cylinder, the heads B of which
are provided with stufting-boxes C, for the
passage of the piston-rods D of the two pis-

35 tons I, which slide each in one-half of the
cylinder, the rods passing out ab the opposite
heads. ’ '

T is the valve-seat, which is provided with
four ports, and is covered by the steam-chest

40 G, which has the live-steam pipe H opening
into it. ‘ :

I I are the steam-ports, which open into
steam-channels J, which open in the ends of
the cylinder, and K is the central steam-port,

45 which opens at the center of the cylinder be-
tween the two pistons. ) :

L, is the exhaust-port, which opens in the
valve-seat between the central steam-port and

- one of theend steam-ports, and itiscontinued
' 50 into an exhaust-channel, M, opening into the

exhaust-pipe N, which passes out at the side
of the top of the cylinder below the valve-
seat. -

The slide-valve O has a longitudinal pas-
sage, 7, through it, and a transverse cham- 53
ber, P, between the ports of said Jongitudinal
passage, which is open at the sides, allowing
the steam to pass into it from. the steam-chest

,around the valve, and the one end of thevalve

is of a sufficient width to allow its port Q to 6o
connect the exhaust-port with either the end
port nearest to it or with the center port,
while the other end is only of asufficient width

to allow its port R to open over the other énd:
port. The piston-rod passing out of the eyl- 65
inder at the end facing the crank-shaft has a
cross-head, 8, which slides in guides T,and is
provided with a connecting-rod, U, which is
pivoted to the central crank, V, upon the
crank -shaft, the shaft having three cranks, 70
two of which project diametrically opposite to
the central crank. The other piston-rod has

a cross-head, W, to the ends of which two
sliding rods, X, are secured, which slide in-
suitable bearings, Y, parallel with the cylin- 75 -
der, and two connecting-rods, Z Z, are piv-
oted to the outer ends of these sliding rods
and to the outer cranks, A’

The crank-shaft may be provided with a
suitable eccentrie, B’, which operates a con- 8o
necting-rod, €', reciprocating the valve-rod I

It will be seen by reference to Fig. 2 of the
drawings, and assuming the position of the
several parts of the engine to be-as shown in
full lines in the same, that the live steam, on -85
entering the steam - chest through the live-
steam pipe, will pass around the sides of the
slide-valve and through the central recess or

' chamber of the same. into the channel and

port opening in the middle of the cylinder, co
where it will force the pistons apart, and the
exhaust-steam will pass through the end ports
and channels to the curved longitudinal pas-
sage in the valve, the wide port of which will
also be in place over the exhaust-port, and 95
the steam will thus pass from both euds of .
the eylinder out through the exhaust port and
pipe. When the valve now is changed to its
diametrically-opposite position, as shown in.
dotted lines in Fig. 2, the narrow port of the 100
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passage in the valve will be closed by the
valve-seat, while the wider port of the said
bassage connects the port and channel open-
ing into the middle of the cylinder with the
exhaust-port, and the central transverse cham-
ber or recess in the valve will register with
one of the ports having its channel opening
in the end of the cylinder, and the other port
having its channel opening in the end of the
cylinder will be entirely uncovered by the
valve, thus causing the live steam to enter
freely into the ends of the cylinder through
the said ports and channels, and to force the
pistons together. In this manner the two slid-
ing arms and their connecting-rods will pull
upon the cranks, while the single piston-rod
and its connecting-rod will push the central
crank when the valve is in its first-desceribed
position, whereupon, when the valve shifts to
its other position, the single piston-rod will
pull, and the sliding rods and their piston-
rod will push the cranks, the wear of the
crank-shaft upon its bearings being in this
manner equalized, as also this construction of
an engine will enable the engine to be run at
a considerable speed without danger, as the
push and pull of the two pistons and their
-connecting-rods will equalize the strain. It
follows that the cylinder may be made oscil-
lating, doing away with the connecting-rods
and pivoting the sliding rods to their cross-
head without departing from the spirit of my
invention.

Having thus described my invention, I claim
and desire to secure by Letters Patent of the
United States—

1. The combination of a cylinder having
stuffing-boxes in both heads, and having a
valve = seat provided with a central steam-
port, two end steam-ports, and an exhaust-
port between the central steam-port and one
of the end steam-ports, two pistons having
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rods passing out of the opposite heads of the
cylinder, and a valve having a port in one
end sufficiently wide to conneet the exhaust-
port with either of its adjoining ports, and
havinginitsother end a portofsufficient width
to cover the other end steam-port, both the
ports being connected through the valve, and
formed with a transverse recess or chamber
at the middle of its under side, open at the
sides connecting with the steam-chest, as and
for the purpose shown and set forth.

2. In a steam-engine, the combination of a
cylinder having stuffing-boxes in both heads,
and having a port and chaunel opening at its

middle, and two ports and channels opening -

ab its ends, two pistons and piston-rods pass-
ing through the stuffing-boxes in the heads of
the cylinder, a connecting-rod attached to the
end of one piston-rod, a cross-head secured
to the end of the other piston-rod, rods slid-
ing parallel with the cylinder and secured at
one end to the ends of the cross-head, connect-
ing-rodsattached tothe endsofthesliding rods,
a crank-shaft having onecentral erank and two
outer cranks pointing in a direction diamet-
rically opposite to the central erank, the said
central erank having the connecting-rod from
the piston-rod pivoted to it, and the outer
cranks having the connecting-rods from the
sliding rods pivoted to them, and means, sub-
stantially as described, for alternately admit-
ting - and exhausling steam into and from the
central and end ports and channels of the cyl-
inder, as and for the purpose shown and set
forth. . .

In testimony that T claim the foregoing as
my own I have hereunto affixed my signature
in presence of two witnesses.

MARTIN- LOWER.

‘Witnesses: :
WiILLIAM TOZER,
Hvucm 8. THOMPSON.
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