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Lo all whom it may concern:

Beit known that I, WiLLis E. J ONES, a citi-
zen of the United States, and a resident of
Alba, in the county of Antrim and State of
Michigan, have invented certain new and use-
ful Improvements in Steam-Engines; and T
do hereby declare that the following is a full,
clear,and exact description of the invention,
which will enable others skilled in the art to
which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, which form a part of this speci-
fication, and in which—

Figure 1 is a top planview of my improved
steam-engine. Fig. 2 is a longitudinal ver-
tical sectional view. Fig. 3 is a horizontal
section through the steam-chest. Kig. 4 is a
detail view of the valve, and Fig.5 is a cross-
sectional view through the connecting-sleeves.

Like letters of reference denote correspond-
ing parts in all the ficures.

My invention has relation to steam-en glnes;
and 1t consists in the improved construetion
and combination of parts of the same, as will
be hereinafter more fully set forth and de-
scribed.

In the accompanying drawings, the letter A
represents the bed-plate. Suitably secured to
this bed-plate is a supporting-frame B. To
the rear of the frameis arran ged transversely
a three-throw crank €, having connected to
one side thereof, and turning in unison there-
with, a short shaft D, having its outer end
journaled in a bearing E, secured to the side
of the frame. The opposite end of the three-
throw crank issecured toasecond shortshaft
I, passing through a bearing G, and having
its outer end journaled in a pillow-block H,
secured to the bed-plate. This short shaft F
carries a fly-wheel I, and has also secured
thereto a bevel-gear J.

Secured to the crank-shaft C are rods K K
IS, sald rods being pivotally connected at their
forward ends to cross-heads I. 1. L, said eross-
heads being provided with lower flanges ! I,
adapted to move in ways or grooves M M in
the frame. Secured to the outer cross-heads
are piston-rods N N, connected by a cross-
head O,said cross-head having secured there-
to a hollow piston-rod P, said shaft carrying
upon its forward end a piston-head Q. The
outer piston-rods are connected at their ex-

- Inner piston.

steam-pipes C’ (.

treme ends by a cross-head R, having extend-
ing inward from the center thereof a piston-
rod 8, carrying a piston-head P’. The central
cross-head has also secured thereto a piston-
rod U, which passes through the hollow pis-
ton-rod P, and has secured on its end a pis-
ton-head V. |

The letter W indicates the steam-cylinder
in which the several piston-heads are recip-
rocated, the pistontheads Q and P forming
the outer pistons, and the piston-head V the
This cylinder is seated upon
the forward side pieces of the frame, and is
provided upon its forward end with laterally-
extending perforated lugs X X, through
which the side piston-rods pass. Itis also
provided upon its upper eylindrical surface
with port-holes Y Y. |

Secured to the top of the steam-cylinder is
the usual steam-chest Z, having the steam-
inlet A’ and exhaust or outlet B’ and side
T'he bottom of this stean:-
chest is provided with a cylindrical recess «,
having a central lug or projection ¢’ extend-
Ing therefrom, said bottom formingthe valve-
seat. Passing through a central perforation
z in the steam-chestis a vertical shaft D’, pro-
vided on its upper end with a bevel-gear E’
and on its lower end with a valve T’, said
valve having its periphery provided with a
notch f, and provided on its bottom with a
recess /" and a central pin orpintle /%, adapted
to turn 1n the central lugor projection of the
valve-seat. A bracket G’ is also secured to
the top of the steam-chest, and is provided
with an upwardly-extending bearing H’. A
rod I” has its bearing in this perforated lug,
and 1s provided with a bevel-gearJ’, meshing
with the gear upon the upper end of the ver-
tical shaft D’, and passes down diagonally
through an angle-bearing X’, secured to the
bed-plate, and is provided on this end also
with a bevel-gear 1./, meshing with the bevel-
gear J on the shaft.

The above being the construction of my
improved steam-engine, the operation is as
follows: When steam is let into the steam-
chest through the inlet A’and the segmental
slot 18 brought to register with one of theside
steam ports or openings C’ in the valve-seat,
and at the same time the segmental recess is

I above or registering with the opposite steam
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channel or port, the steam contained within | by this arrangement of the pistons that the

the chest will pass down through the port €’
into the steam-cylinder. After the segmental
notch reaches the steam port or opening dia-
metrically opposite the one by which steam
was first introduced into the eylinder, as pre-
viously deseribed, live steam will again pass
down into the steam-cylinder through the
medium of the steam channel or pipe leading
thereto, while the segmental recess register-

ing with or above the diametrically-opposite

channel permits the exhaust-steam from the
cylinder to pass within the space formed by
this recess, which, when said recess reaches

the outlet-opening, passes down the same and

through the laterally and forwardly extending

- pipeintothe open air. By thismeansthe valve
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is made to alternately admit steam between
the piston-heads from one port or channel,
while it exhausts steam from between the pis-
ton-heads from the opposite port or channel.

It will be further seen that the three-throw

crank-shaft has the effect of actuating the
several piston-rods in opposite directions—

that is to say, the central ,piston-rod passing

through the hollow piston-shaft P will move

backward, while the side piston-rods and the

hollow piston-shaft P will be moved forward,
and vice versa. This will have the effect of

bringing the inner piston-head and the outer

piston-heads alternately together and apart.
When the inner piston-head reaches a point

beneath the innermost of the ports of the
- steam-cylinder, the valve opens and' permits.

the steam to enter. Themomentit enters its
expansive power again forces the piston-heads
apart. When the outer forward piston-head
reaches its limit after thus being forced from
the central piston-head, the revolving verti-

cal shaftopensthevalve and admits thesteam |
to the forward port, and, passing between the.

outer forward piston-head and the inner pis-

pistons are likewise forced apart, atthe same

time forcing the steam contained within the |
opposite end of the eylinder upintothe steam- |'

chest, aspreviously explained. Itwill beseen

and desire 1o secure by Letters

outside pistonsare controlled. by the :side rods
and work in the same direction, while the
center piston works in an opposite direction,
thereby making a balanced engine.

Having thus deseribed my invention, I claim
Patent of the
United States— | o

The combination of the bed-plate provided

flanges, the three-throw crank-shaft, the pit-
man connected thereto, the cross-heads work-

ing in the grooves orways and-provided with

steps or shoulders passing beneath the upper

flanges of the ways or grooves, and-also hav-

ing the forward ends of. the pitman secured
thereto, the frame surrounding the cylinder,
the inner ends of the side pieces thereof be-

ing connected to the outer sliding cross-heads,
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‘with central ways or grooves having upper
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and their forward ends passing through bear-

ings upon diametrically-opposite portions of

the cylinder, the eross-heads connecting said
side pieces trausversely, the forward one of
which connects the extreme front ends there-

of, and the rear cross-head connecting said
‘side piecesat a pointsomewhatremoved from

their rear extremity, the piston-rods extend-

ing from the cross-heads;the piston-rod upon

the innermost cross-head being hollow, the

central piston-rod connected to the central
sliding cross-head constructed to passthrough

said hollow piston-rod and to be actuated 1in

‘an opposite direction to the piston-rods upon
‘the cross-heads, the steam-cylinder, the steam-
pipes leading into the steam-cylinder and

provided with induction. and . eduction open-
ings, and the valve for alternately admitting

steam-into the cylinder and exhausting the
‘same therefrom, substantially as set forth.

In testimony that I claim the foregoing as

myown I have hereunto affixed my signature
in presence of two witnesses. |
ton-head carried by the central rod, the two |

WILLIS E. JONES.

Witnesses:
HENRY W-. SLOAT,
WILLIAM BUNDY.
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