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IMPROVED CONDENSING STEAM-ENGINE.
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The Schedule referred to in these Letters Patent and making part of the same.

To all whom it may éam&m: ~

-

Be it known that I, Joax Houpr, of Springfield,

county of Bucks, State of Pennsylvania, have invented

“certain Improvements in Condensing Steam-Engines;
and I do hereby declare the following to be a full, clear,

‘and exact description of the same.”

- My invention consists in the combination, with a
single steam -cylinder, of condensers, which are ar-

. ranged to operate as hereafter described, so that while

the engine can be driven at a higher rate of speed,

~ and with a higher pressure of steam than has hereto-
fore been considered practicable with condensing-en-

 gines, each condenser shall have sufficient time to cool

~ and to perform its duty eiiectively. o

In order to enable others skilled in the art to make

and use my invention, I will now proceed to describe.

- its construction and operation, reference being had to
the accompanying drawing, which forms a part of this
specification, and in which— |

Figure 1 is a side elevation, partly in section, of a

portion of a steam-engine with my improvements, and

Figure 2, a plan view of the same. | |
A represents a steam-cylinder, of which @ is the
'~ piston-rod ; B, the steam-chest; and ¢, the valve-rod.

Besides the usual slide-valve, there 1is, within the
steam-chest, a second, which is so operated by a rod,
¢, driven by an eccentric on the main shatt of the en-
gine, that it shall direct the exhaust steam from one
end of the cylinder into a pipe, D, and from the oppo-
site end of the cylinder into a similar pipe, D',

The former of these pipes communicates with the
steam-space of a condenser, ¥, and the latter pipe with
a condenser, ", both condensers being, in the present
instance, secured in inclined positions upon a suitable
base, H, in close proximity to each other.

The supply of cold water for the condensers is fur-
nished from a single pipe, 1, through branches e ¢, this
water, after having performed its duty, passing off
through pipes f f. | S

The water of condensation is drawn off through the

pipes J J, which lead to the air-pump. )
The condensers shown in the drawing are similar to
that for which Letters Patent were allowed to me on
- the 16th day of November, A. D. 1868, the interior of
each of them being separated into water-chambers, &
and I\, a steam-space, % and a chamber, A% for the
-collection of the water of condensation before it is
-drawn off by the air-pump.
~ Vertical or inclined tubes, 4 4, closed at their upper
ends, are contained in the water-chamber h, and com-
municate with the steam-space h? and the partition
between the latter and. the chamber #° is perforated
with a number of holes, which can be opened or closed
by means of a valve, j, operated in any suitable man-
ner, the object of the said valve being to debar all

steam from the chamber A® nutil it is properly con-

densed.

When the condensers aré arranged as above, their

operation is as follows: . B
The valve connected with the rod ¢ is so operated

-

that when the piston of the engine is moving in the

| direction of the arrow, the exbaust steam shall pass

from the cylinder to the pipe D, and thence .to the
condenser ¥, which produces a vacuum in front of the
piston, as usual. Then, as the motion of the piston is
being reversed, the first pipe D is closed, and the ex-
haust steam from .the opposite end of the cylinder
permitted to pass through the pipe D’into the second
condenser I, the condenser F becoming, in the mean
time, perfectly cooled, and ready for a second charge
of steam when the piston is again reversed. o
It will be evident that an engine, when thus pro-
vided with two condensers, arrauged to work alter-
nately, can be driven at a much greater rate of speed,
and with a more perfect condensation than usual; but
as each condenser has to receive a full charge of steam
from its own end of the cylinder, it must be of the
same capacity, as though but a single condenser were
employed. B | o
It shoud be here understood, although I have de-
scribed a specific kind of surface-condenser, that jet-
condensers, or any of the well-known condensers,
whether tubular or nof, may.be used in carrying out -
my invention. | | |
When more than two condensers are used, their
operation may be as follows: | o
~ The valve in the passage to one of the condensers
shouild be opened just before the crank of the engine
reaches the dead-centre, in order that this condenser
may reduce the pressure of the steam in its own end
of the cylinder. Then, as soon as the crank has passed
the dead-centre; and just as the motion of the piston
is being reversed, the valve of the first condenser is
closed, and that of the second condenser, at the same

i end of the cylinder, opened, the latter condenser re-

ceiving the remainder of the charge of steam, and pro-
ducing the required vacuum in front of the piston. -
The other pair of condensers operates in a similar
manner in exhausting the steam and producing a va-
cuum at the opposite end of the cylinder, when the
piston is again reversed. L
When an abundant supply of fresh water can be
obtained, and two jet-condensers are employed, an
engine can be worked with a high pressure of steam
by arranging the said condemsers to receive the ex-
haust steam from both ends of the cylinder in. the
safne mannper that each pair of surface-condensers,

above described, received the steam from one end only . .

of the cylinder |
The jet-condenser will thus perform double the duty

of the surface-condensers, but this is rendered practi-

cable on account of their more rapid operation and

cooling. T N - |

" The object of thus passing the steam from each eud




.of the. éylmder m‘to' two cdndenaers ‘is to enable the
. pressure and temperature of the steam before the pis-
ton to be reduced by the first condenser, while the

- gecond condenser, having but little steam t0 withdraw

- and condense, forms a much more perfect vacuum in

‘the c¢ylinder than is usually obtained.
- It will be evident, without further descnptwn, that
by the employment, of several condensers instead of

) rate of speed, and with 2 higher pressure of steam

‘than usual, while each condenser will have suﬁlcxent |

time to 0001 and to perform its duty properly

- _w1tnesses |
one, as heretofore, an engine can be driven at a higher | -

90,266

I claim as my mventwn, and desu'e to secure by
Letters Patent— -

In combination with 4 smgle steam—cylmder, ) plu- |

rality of condensers, arranged to operate snbstantla.lly L
“as-described, for the purpose specified. . g

~ In testlmony whereof, I have signed my name %o
this speclﬁcatmn, in the presenee of two subserlbmg'

. JOHN HOUPT. -

-Wltnesses.:x : |
JOHN WHITE, =
HARRY SMITH. -
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