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To all whom it may concern : ' :

Be it known that I, THoMAS L. JONES, a
resident of Natchez, Adams county, State of
Mississippi, have invented a new and Im-
proved Combined High and Low Pressure
Engine, of which the followiug is a fuall, clear,
and exact-description, reference being had to
the annexed drawing, making part of this
specification, in which— , :

Figure 1 is a longitudinal vertical section
through the steam-chest of an engine embody-
ing the inveution, and Fig. 2 a horizountal
section through the steam-chest and eylinder.

Like letters refer. to like parts.

The object of the present invention is to
provide means for obtaiuing, conjointly and
from a single construction, the advautages of
8 high-pressure and of a low-pressure steam-
condeusing engine; and it consists, mainly, in
the peculiar disposition of the exhaust steam,
substantially as is hereinafter set forth.

. 1t farther consists in the means employed
_in effecting such disposition of the exhanst
" steam,substantially asis hereinafter described.
The accompanying drawing represents a
slide-valve engine. '
A represents the steam-chest; B, the cylin-
der; C, the valverod; D,the piston; E, the
piston-rod ; F, a pipe leading to a condenser;
and G G, exhaust-pipes leading to the open
" air, and respectively provided with air-tight

valves g ¢/, which seat. downward.’
.~ In Fig. 1, m represents the upper and m’

the lower steam-port, the former, m, branch-
ing into two ports, a and !, and the latter,
', branching into two other ports, a* and a3,
.and all passing up through the valve-seat and
into the steam - chest proper. Between the
ports a-and ¢!, and extending down from the
face of the valve-geat, is what I term a “ cou-
denser-port,” e, Similarly arranged between
the ports a® and a? is another condenser-port,
€. Both the coundenser-ports connect with
the pipe F, as shown in Fig. 1. The steam is
supplied from -the boiler through a pipe, H,
which may be connected with any suitable
cut-off. . The two ports a and a! are arranged
above the middle of the steam-chest, and the
ports a® and a® below the middle of the chest,
There is an exhaust-port, 4, in the valve-seat,
between the middle of the chest and the port

| a%, and another exhaust-port, ¥, similarly ar-
y porg, ¢,

ranged between the middle of the clieat and
the port a®. These last- mentioned ports ¢ and
¥ respectively conneet with the exhaunst-pipes ..
G G/, Fig..1. R s Lo
The valve of the engine is a slide-valve,
As shown in Fig. 2, it is, in its front or under -
side, and toward its upper end, provided with
a chamber or recess, n, which, as hereinafter "
explained, connects or disconnects the ports’
¢and a' and a'and ¢ In the other end of
the valve, and similarly arranged in its face, ¢
is another chamber, #/, which connects or dis-
conneets the ports 4 and a? and a? and. ¢
The upper end ¢ of the valve opend;ior closes
the steam-port @, and the lower énd ¢ the
steam-port o’ There is a steanm - space, 7,:

through which live.steam admitted through: .

the pipe H circulates. _ .
. The operation of the invention is as follows: -

"Let the piston and valve be in the position

shown in Fig. 2, the pistoun moving upward,’
or to the left, as seen in the drawing, and the
valve moving to the right. In this position
the live steam will feed through port a3 to the
cylinder below the piston, and the steam in
the cylinder above the piston will he exhanst-. -
ing through the port. a!, recess #, and cop-
denser-port ¢. Ports a, 4, a? and ¢ will be
closed, and the communication with the ex-
haust-port 4+ will be closed, so that no steam
can escape through it: When the piston- -
reaches the end of its stroke, moving to the
left, the valve will have moved so fay to the
right as to close the condemser-port &. The
Steam-port ¢ will still be closéd, so that no - -
live steam can escape through port al, recess
», and exhaust +, which will be in connection,
At the same moment, in the lower end of the
steam-chest, port a® will be closed, and portad =
will be put in communication with exhaust i
through the recess »/, and in an instant the
live steam in the lower end of the cylinder
will forece the valve ¢’ up, and exhaust to the

‘open air until the steam within the cylinder

is reduced to a pressure of fifteen pounds to
the inch, or one atmosphere, when the valve.
will of itself close. The next instant, the
valve still moving to the right, the port a...
opeus, aud live steam passes into the cylinder -
above the piston, which begins its down-
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stroke. As the valve in its movement opens
port a it closes port a!, and severs all commu-

_nication from the upper end of the cylinder

to the condenser-port ¢ or the exhaust 4; bug
at the same time it opens a communication
from the lower end of the cylinder to a con-
denser (not shown) through port «?, recess »/,
-and eondenser-port ¢/, and the steam jn the
lower end of the cylinder, whieh an instant
before had been reduced to a pressure of one
atmosphere, is now condensed to a vacnum,
whep the piston passes down to the end of its
“gtroke in the same manner as 1 have described
its passing to the upper end of the previous
-8troke from the position in which it was first
seen, as in Fig, 2. The piston having arrived
at the lower end of its dowustroke, the same
movement of the parts takes place that I have
described as taking place when the piston
reachéd the upper end of its stroke, but in an
inverse manner. It will be noticed that the
exhaust end of the eylinder is in connection
with the open-air exhaust during a small por-
tion of the stroke only. During the remain-
der of the stroke the open-air exhanst is shut
off, and the communication is open from the
cylinder to the condenser. It is only neces-
sary to' have the open-air exhaust in connec-
tion.with the cylinder for a very brief time,
. as the inner steam-ports and the open-air ex-
haust-ports are large and close together, and
the passage through the exhaust-pipe may be
made perfectly straight, affording a free és-
cape to the steam when in connection. -
“Itigpreferable to arrange the varivusparts
80 that the condenser shall not be put in'con-

nection with the cylinder when the erank is
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passing the dead-point, but a moment after,
when it has. passed twenty or thirty degrees
beyond that point. The additional power then
imparted to the piston by the formation of the
vacuum in the cylinder will be thrown upon
.the crank at a favorable moment to utilize it
to the utmost extent. At the same time care
should be taken that the crank should ot
pass-too far beyond the dead-point before the
condensation takes place, since the sooner the -
increased power is applied the longer will such
power have an opportunity to exert itself
upon the piston. " In thus disposing of the
exhaust steam, as in the manner set forth—
viz,, exhausting. the steam at each stroke of

pressure at the exhaust end of the cylinder
equals the pressure of the atmosphere, and
then diverting the remaining one atmosphere
into a condenser—the efficiency of the engine
is largely increased. )
Having described my invention, what I
claim as new therein, and desire to secure by
Letters Patent, is— -
L. The combination, in a steam-engine, of a
valve-seat provided with the ports al, e, and
i, and a valve provided with the chamber n,
substantially as and for the purpose set forth,
2. The ¢ylinder B, piston D, steam-chest A,
provided with the ports m w/, a a! o @3, ¢ ¢,

and valve ¢ ¢!'¢?, provided with the recesses n
#/, substantially as described and shown. '
THOS. L. JONES.
- Witnesses: ‘
FRED PARSONS,
H. Y. CHILD,

the piston to the open air only until the steam-

¢4, and space 7, valves g ¢/, pipes F and H,



