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Lo all whom it may concern:
Be 1t known that I, HENRY HAAB, residing

at Bristol, in the ecounty of Hartford and State
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of Connecticut, have invented certain new
and useful Improvements in Low - Pressure
Engines; and I do declare the following to

~be a full, clear, and exact description of the

same, reference being had to the accompany-
ing drawing, which forms a paxrt of this speci-
fication. |

My invention relates to an improvement in

that class of condensing-engines in which a
vacuum 18 produced in the cylinder, the ob-

ject being to provide drip-discharge valves
normally free to open, securing a free dis-
charge of water both when the engine is at
work and when 1t 18 not at work, requiring
the minimum expenditure of power for their
operation, insuring a uniform action of the
engine, and combining simplicity and cheap-
ness of construetion with durability, reliabil-
ity, and efficiency in use.

With these ends in view my invention con-
sists in the combination, with a cylinder in
which a vacunum is produced in the normal
action of the engine of which it forms a part,
of a drip-discharge valve made adjustable to
the amount of condensation and arranged to
be opened by pressure within the eylinder,
whether of steam and water or water alone,
and closed when a vacuum is formed in the
cylinder solely by the pressure of the atmos-
phere, to which it is directly exposed.

My invention further consistsin certain de-
tails of construction, as will be hereinafter
explained, and pointed out in the claims.

The accompanying drawing is a view in ver-
tical longitudinal section of an independent
pumping-engine embodying my invention.

The steam-cylinder A, steam-chest B, pis-
ton C, and piston-rod D are of ordinary con-
straction and operation, a vacuum being pro-
duced in the eylinder by the condensation of
the steam. At each end of the said eylinder
and at the lower edges of the heads thereof
18 located an automatic drip-discharge device,
each consisting of an elbow K, nuts F and G,
a valve M, valve-stem I, a wheel J, latch IK,
and frame L, as shown. The elbow of each
device contains a discharge-opening M, lead-

ing from the interior of the cylinder to the .

outer air, and a valve-seat N, located in such
opening. The nut I of each device is fitted
into the elbow and provided with an exteri-
orly and interiorly threaded shank O, upon
which the nut G is adjustably mounted, the
said nnt being provided with a chamber P to
receive apacking Q of snitable material. Each

valve I is provided at one end with a guide

R, extending through the valve-seat, and at
the other end with a threaded chamber S, re-
ceiving an adjustable two-part box-bearing T,
with a space U between its inner end and
the end wall of the said chamber. The valve-
stem I is threaded and extends through the
nut F and the shank O thereof, and is pro-

vided at its forward end with a shoulder V,

oceupying the space U of the valve, which

is mounted upon the stem, with a capacity
for longitudinal reciprocation thereon. The

‘wheel J.is firmly secured to the outer end of

the valve-stem and provided in its periphery
with a series of transverse slots W, which re-
ceive the lateh K, the same being pivoted in
the frame L,which is mounted upon the shank
O and held in place between the nuts If and

(3, as shown.

Having described in detail the construction

of my improvement, I will now proceed to set

forth the mode of its operation.

When the steam is admitted into one end
of the cylinder, the pressure produced there-
in opens the valve of such end by simply
overcoming its gravity, whereby the water
which is condensed in such end of the c¢ylin-
der is freely discharged, and discharging

completely fills and so closes the discharge-"

opening of the valve and prevents the escape
of steam through the same, the valve being

apjusted so as to conform its discharging ca-
pacity to the amount of water to be discharged

through it, which is practically constant and
readily observed and determined. The ex-
pansion of this live steam forces the piston
into the opposite end of the cylinder, 1nh which
a vacuum has been produced by the conden-
sation of the steam last admitted to such end
of the ¢ylinder. The expanded steam 1S now
condensed with the creation of a vacuum iIn
its end of the cylinder, the valve opened, as
described above, being then immediately
closed by the pressure of the atmosphere upon
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its outerend. Then assteam isadmitted into
the opposite end of the eylinder the pressure
therein opens the valve of such end and the
condensed water is freely discharged, the pis-
ton is driven to the other end of the cylinder,
the steam last admitted condensed, a vacuum
created, and the valve last opened closed, and
so on. It will thus be seen that the valves
are normally free to open under even so little
pressure as is required to overcome their

oravity, that they are alternately and auto- |

matically closed solely by the direct pressure
of the atmosphere npon their outer ends, and
that the vacuum is never broken in the cyl-
inder. |

In the normal operation of the engine the
valve on that side of the eylinder to which
the steam 1s last admitted is pushed open by
the steam, and, instead of being closed again
by the pressure of the atmosphere upon 1ts
outer end, it is left open in consequence ot
the establishment of an equilibrium of atmos-
pheric pressure on each side of the valve by
the rushing of air into the said end of the
cylinder after the piston has made 1ts last
stroke, to take the place of the last charge of
steam, which escapes through the valve with-
out condensation, which is prevented by the
closing of communication between the eylin-
der and condenser by the operation at this
time of the ordinary cut-off valve of the en-
cine. In ease, however, a valve should Dby
any chance be left closed when the engine
stops, it will be pushed open again by the
weight of any water remaining in the cylin-
der, which, as deseribed, 1s filled with air
when the engine stops, so that thereis always
a perfect discharge of water from the cylin-
der, which is therefore prevented from being
strained by the freezing of accumulated wa-
ter in it. This feature of redueing the power
required to open the valves to so much as 1s
simply required to overcome their gravily
particularly adapts my invention for use in
the condensers of independent pumping-en-
oines, which are operated under a low press-
ure of steam. My invention secures to such
engines not only the discharge oi the water
of condensation from their cylinders with the
expenditure of very much less power than
has heretofore been required for the pur-
pose, but also a more regular and even ac-
tion than has been secured before, and that.
with less attention from the engineer.

I would have it understood that 1 do not

limit myself fo the exact construction and ar-

404,905

rangement of parts herein shown and de-
scribed, but hold myself at libherty to make
such changes and alterations as fairly fall
within the spirit and scope of my invention.

I am aware that high-pressure, but not
vacuum, engines have heretofore been pro-
vided with mnormally - closed drip - valves
opened against the pressure of springs. 1
do not, therefore, broadly claim an antomatic
drip-valve; but

Having fully deseribed my invention, what
Iclaim as new, and desire to secure by Letters
Patent, 18— |

1. In a condensing-engine, the combina-
tion, with a steam-eylinder in which a vac-
num is produced by condensation in the nor-
mal operation of the engine, of a drip-dis-
charge valve counstructed and arranged to be
opened by pressure within the cylinder,
closed when a vacuum is formed therein
solely by the pressure of the atmosphere, to
which its outer end is directly exposed, and
made adjustable in its opening to conform to
the amount of water condensed, whereby the
condensed water is freely and completely dis-
charged without the expenditure of any power
other than that required for moving the
valve, and whereby the holding of water in
the eylinder after the engine is stopped is
avoided, substantially as set forth.

2, In a condensing-engine, the combina-
tion, with a steam-cylinder in which a vac-
uum is produced by condensation in the nor-

‘mal operation of the engine, of two automatic

drip-discharge valves respectively located at
the lower edges of the opposite ends of the
cylinder, each of the said valves being con-
structed and arranged to be opened by press-
ure within the cylinder, closed when a vac-
uum is formed therein solely by the pressure
of the atmosphere, to which its outer end 18
directly exposed, and made adjustable in 1ts
opening to conform to the amount of water
condensed, whereby the condensed water 18
freely and completely discharged without the
expenditure of any power other than that
required for moving the valve, and whereby
the holding of water in the cylinder 1s
avoided, substantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses, | |

HENRY IHAAD.

Witnesses:

K. S. HOLLISTER,
CHAS. . SHUMWAY.
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