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. To a?& whom zt MY concem. -

"Be 1t lmown that I, WILLIAM MOORD of
~Howard comltv Indmna. ha,ve 1n-
vented a new and useful Imprm ement in Steain-
En gines, of whmh the follomnn IS & qpeclﬂca-

pressure engines operated by the expansive

force of steam, in which such expansive force

18 not entirely ehpendul i driving the piston;
and consists in the method and means b3-

~ which the steam, after driving the piston, is

further utilized for other useful purposes.

- As illustrating the principle of my inven-
‘tion, I have Shown, and specify herein, a res-
| enmr which may be a feed-water heater con-
"nec,ted with an ordinary slide-valve engine,
in which class of devices a higher degree of

~ heat is desirable, and may Dbe a,ttalned by- ex-

~ hausting the steam from: the engine into the
heater under pressure,- as herematter more
~fully set forth. :
- In the drawm I‘wure 1 1S a su‘le eleva,-.
tion of the enﬂme and reservoir combined.
Tig. 21s a plfm view of the valve-seat, with a
—corresponding plan view of the bottom surface
of the v alve._ Fig. 3 is a side: sectional view
ralve ab the line y y, Fig. 2. Fig. 4 is
-a cross-sectional view of the valve at the line
- xza. Fig 5 1S a plan of the face of the slide-
- valve, and I1g. 6 shows a modified form of
~ valve and seat in side section; and Fig. 7, the
- check-valve used 1n connectwn with the heater.
~ In the drawings, A is the engine, and B the
- reservoir, which, in the present cmse, we may
~consider a feed- water heater, or a ‘“lime-ex-
tractor,” in which a high degree of heat is
- very deblrable and essential to its perfect op-
- eration. . Pipesd b lead from the exhaust-ports

of the engine to the heater, and are provided

with check-valves v, by which the return of
the steam is prevented

comimunicating with the cylinder in the ustial
- manner. The exhaust- ports are three in num-
- ber, a «a G of which the two former communi-
| ate with the heater, as before described, while

~ the latteris open to ‘the atmosphel"e by mcﬁmb-

of the ordinary escape-pipe.

The slide-valve D is constructed with a 1011-:"

I ehannels d’ d’

~a/, and thence into the heater.
termed the ¢ preliminary exhaust,” and the
dimensions of the valve and the 1"@1&’[11*6 posi-

The valve-seat C of
the engine has two rectangular end ports, d d,

_ ’ ¢! from those indicated at @’ @’
a' o', as shown more fully in the plan view,

TFig. 5, and in the sections of the valve, l“ws.

3 and 4, taken on the lines # x and v v of I‘1g._
2, I*GQpectwely The corresponding recesses
of the valve communicate by channels, as shown
in Figs. 3and 4.  * |
- It will bé observed that the exhamt cavi-
ties d’’ of the valve are mtua;ted in admnce of

vthe cavities d’.

Supposing, nowg'. the valve upon. its se:a,t,
and traveling from right to left, or in the con-
trary direction, 16 will be readily seen that
the exhaust of steam from the ¢ylinder through

the port d of the valve-seat will pass firstinto

and through the recess ¢’/ of the valve, and
through the channel connecting it with port .
This may be

tion of the ports and its operating mechanism
are so arranged that the preliminary exhaust
begins after steam is cut off for expansive
workmg, but before the stroke of the piston
is fully completed. As the valve continues
its travel, and when the plston has about com-
pleted ltb stroke, the main exhaust- 1}01‘17 d’ of
the valve opens, and allows the remmmnﬂ
steam to escape 1nto the outer air, thus pre-

venting any back - pressure on the piston.
The preliminary exhaust is therefore under
pressure according to the pressure of steam
in the ecylinder, and the capacity of the
heater being insufficient to allow a full ex-
pansion of the steam, it receives the bene- -
fit of the increased pressure, and consequent

higher degree of heat of the steam exhausted ~

into it. For example: Suppose the pressure
of steam in the ¢ylinder, when the preliminary
exhaust takes place, to be one hundred pounds
per square inch, its temperature will be about
3370 I‘ahrenhelt Now, being allowed to flow

into a larger contammg space formed by the

heater, its pressure will be correspondingly
reduced—say to fifty pounds per square inch—
and its temperature to 300° Fahrenheit. This
pressure being practically maintained by the
recurring exhaubt from the working cylmder :
and the check-valves preventmé, £\, return flow,

there is a corresponding gain in the heat above

gitudinal partition, dividing the recesses or | what would exist were the steam allowed to




2 - 289,496

expand in the heater to ifs normal state at |

2120 Fahrenheit.

The check-valve v in each connecting-pipe
is held to its seat by a spring, as shown in
- Fig. 6. By the use of these a substantially
continuous pressureis maintained in the heater
or other vessel into which the steam 18 ex-
hausted. |

Another form of the valve and seat by which
a similar result is attained is shown in Ifig.
6. The valve has three cavities and the valve-
seat five ports, all in the same line. Suppos-
ing the valve in the position shown in the
figure and moving to the right, the c¢ylinder-
port d is about opening into the valve-cavity
g. The steam from the cylinder will pass
through the cavity ¢, and thence by the port
d’’ to the heater, and as the valve continues
to move the cavity / will open into ¢/, when
the remaining steam will pass over through f
into the port ¢ and escape nto the atmos-
phere. The operation i the other direction
18 precisely similar. -

The principle of my invention may be car-
ried into operation by using two or more valves
instead of one, or by using lifting or rotating
valves operated by cams or otherwise. It may
be applied to any of the purposes to which the
heat or pressure of the exhaust-steam is appli-
cable, such as heating buildings, boiling or
evaporating liquids, driving supplemental en-
gines, &e., by means of a reservoir or pipes,
into which the preliminary exhaust may take
place. =~ . |

Having described my invention, I claim
and desire to secure by Letters Patent—

1. The method of utilizing exhaust-steam of
a high-pressure steam-engine for heating and
other purposes and preventing back-pressure
upon the piston, the same consisting 1n direct-
ing the preliminary or first part of the exhaust
into a suitable reservoir, and diverting the
following or main portion of the exhaust fo
the open air, substantially as described.

2. In combination with the suitably and cor-

spondingly formed valve-seat of a high-press-
ure engine, a valve or valves adapted to di-

rect the preliminary or first part of the ex-
haust from the cylinder of said engine to a
closed reservoir, and to direct the following
or main portion of said exhaust to the open
alr, substantially as described.

3. In combination with a valve-seat pro-
vided with ordinary receiving steam-ports and
two sets of exhaust-ports, a slide-valve di-
vided by a longitudinal partition, having re-
cesses upon one side suitably arranged to al-
low a preliminary and partial exhaust into one
set of said exhaust-ports, and upon the other
to allow. a main exhaust into the air, substan-
tially as and for the purpose specified.

4. The valve-seat O, provided with receiv-
ing-ports d d and exhaust-ports ¢ a ¢, in com-

bination with the valve D, provided with re-

cesses d! d' « ¢, substantially as and for the
purpose specified. '

In testimony whereof 1 have hereunto set
my hand this 19th day of June, 13879,

WILLIAM MOORIE.

- Witnesses:

- EDGAR J. GROSS,

L. M. HOSEA.
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