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5o Fig. 2 is a vertical sectional view of the con- |
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1o all %f*!bf)??’z; it may concerw:
Be it known that I, AUGUST SNYDER, a citi-

zen of the United Sta,tes residing at Alle-
gheny, in the county of Alleg h(—"tny and State |

of Pennsylvania, have invented certain new
and useful Improvementsin Condensers; and
I do hereby declare the following to be a full,

clear, and exact description of’ the invention,
such as will enable others skilled in the art to
which it appertains tomake and use the same.

My invention has relation to the condensa-
tion of steam and other vapors, and has for
its object the provision of an apparatus for
the condensation of steam and other vapors
by the condensing action of a body of water
with which the steam from the exhaust of a

steam-engine or the like is brought into con- |

tact, the water being forced from a source of
supply by a suitable apparatus to the upper
end of a stand-pipe into which the steam is
drawn, the condensed steam and water drop-
ping down the stand-pipe, whereby a vacuum
is formed, tending to foreibly suck the steam
from the exhaust of the engine or other ap-
paratus with which the condenser is connect-
ed, thereby greatly increasing the efficiency
of said apparatus.

In apparatus of the class above referred to
it has been found necessary in order to pro-
duce the best effect to draw off from the steamn
and water any air which may be carried into
the condenser with the steam and water; and
my invention has for its especial ob,]eeb the
provision of novel means for effecting the re-
moval of all the air from the steam and wa-
ter, so as to produce as nearly perfect a vacu-
um as possible. .

My invention has for its further object the
provision of novel means for preventing any
steam or water from being drawn from the
condenser into the air-pump which is em-
ployed to draw off the air from the condenser.

My invention congists in the novel con-
struction, combination, and arrangement of
parts hereinafter described and claimed.

Referring to the accompanying drawings,
Figure 1 is an elevation of a condenser em-
bodymﬂ* my improvements and showing the
air-pump and water-elevating apphanees

| denser alone, and- Fig. 3 is a detached view

in section of a part of the apparatus shown

1n KFig. 2.

A deswnabes the e*{hanst-plpe leading from
the exhanst of an engine or a number of en-
gines or from other apparatus to the con-
denser. The pipe A has an elbow B near its
top, that is connected to the top of a condens-

‘ing-chamber C.

D designates the water-delivery pipe, which

‘is connected to a water-elevafing apparatus,
‘such as a rotary pump E, receiving motion
“from an engine F,

A water-induction pipe G leads to the ro-

Itarypu mp E from areservoir H, supplied with

cold water from any suitable source.
The water-delivery pipe D has a branch I,
that connects with an elbow J, passing into

‘the elbow B of the exhaust A, the elbows J

and B being, preferably, a single casting

-formed with suitabie flanges.for connection

with the pipes I A and the condenser-cham-
ber C.
Atthe upperend of the water-delivery pipe

D an air-chamber K is arranged, and at a

point below the lateral bldﬂ(}h I a supple-

‘mentary condenser L is arranged, the pur-

pose of which is to condense any steam that
may be drawn off with the air from the con-

‘denser C. The supplementary condenser L

consists of the concentric cylindrical walls I m
and theinterior pipe n, whieh is arranged cen-

‘trally in the supplement&ry eondenser a Spi-

ral space o being formed by means of a spiral
rib p. On the inner surface of the wall m &
pipe ¢ leads from the lower end of the spiral

passage p Into the main condenser C, and a

pipe r leads from the upper end of the spiral
passage p to the air-exhaust pipe M.

The elbow J of the lateral branchl of the
water-delivery pipe terminates within the
condenser - chamber C in a funnel -shaped
mouth N, and below the mouth N is a sus-
pended bell O, having an uptuarned lip o, the
bell O being suqtamed upon a rod P, Wthh
has a screw-thread on its upper end that

WOI‘kS through a nut Q, which is turned by
meshing bevel-gears R S. The bell O has a
bushing T at its center, which receives a ver-
tical pipe U, branching from the pipe g, the
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| purpose of the pipe U being to provide for

drawing off any air that may from mme to
time aocumnlate within the bell O.

Upon the upper eud of the air-chamber K

‘a small supplementary chamberk is arranged

and 18 connected by a coupling V with t,he
air-suction pipe M. A downwardly- opening

valve W is arranged between the air-cham-

- ber X and the supplementary air-chamber £,
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and the stem of the valve W has on its upper
end a small upwardly-opening valve w, while
a float v is atta.ehed to the bottom of said

valve W.

Y designates the tail- plpe leading from the
bottom of the condenser-chamber C into the
hot-well Z, and v designates a small drain-
pipe leadmﬂ' from the pipe ¢ to the tail-pipe

Y, said pipe y being provided for the purpose

of leading into the tail-pipe any water that
may be produced by the condens&tmn of
steam in the spiral passage p. -

X designates a vacuum-pump or dry-air
pump, which is operated from the steam-en-

‘gine K and serves to draw the air from the

eondemer through the air-pipe M.

- Operation: The engine F being in opera-
tion, the vacuum-pump X sucks the air from
the condensel through the air-suction pipe
M, and the engine F also drives the rotary
pump K, which takes water from the cold
well H and forces it up -the water-delivery
pipe D and into the condenser-chamber C
through the lateral branch I and the elbow J.
The water issuing from the elbow J through
the funnel- mouth N falls upon the bell O and

~striking the lip o is spread and falling over
the lip and down the sides of the condenser- :

chamber C passes into the tail-pipe Y. The

steam from the exhaust-pipe A passing into

the condenser-chamber C through the elbow
B meets the water flowing from the funnel-
mouth N and over the bell O and is rapidly
condensed by the water and in its condensed
state falls into the tail-pipe Y. As the water

- from the pump K passes up the delivery-pipe
- D the air is separated from the same and ac-

cumulates in theair-chamber K, from whenece
it is drawn off through the open 'valve W into
the air-suction pipe M. Any air that may
accumulate in the condenser-chamber B will

be drawn off from under the bell O by the
pipe U and pass through pipe ¢ to the spiral |

passage p and up through the latter, where
any steam that may be mixed with it Wlll be
condensed by the cold walls of the spiral pas-

sage p and conveyed to the tail-pipe through

| 'dra,m -pipe Y, and the dry air will pass to the

6o

air-suction pipe M through the pipe .

The air-chamber K, 113 will be noticed, is
above the highest point of the condenser-
chamber C and of the water-delivery pipe D,
and hence any air that may bedrawn in with

the water or that may accumulate in the con- |

denser-chamber will rise into the chamber K,
trom whence it will be drawn off by the air-
suction pipe M. The location of the air-
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of the water-delivery pipe and the air-con-

denser constitutes an important feature of
novelty, and by means of the supplementary
condenser L any air that may find its way

into the condenser C and which is drawn oft
through the pipe U from beneath the bell O
is separated from any steam that may be
drawn off with it by the ¢condensation of the
latter in the spiral passage p and drawn into
the alr-suction pipe through the pipe 7.

If for any reason the water-supply through

- the delivery-pipe D should become excessive

chamber to the air-suction pipe.

and the water should rise in the air-chamber
K, the ﬂoat v will rise with the' water and
close the valve ‘W, thus preventing any wa-
ter from getting into the air-suction pipe M.

At the same time that the valve W is closed

by the rising of the float v the valve w will
be opened and air admitted at that point, so
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as t0 break the air-vacuum and atllow the

valve W to open when the wate1 sinks in the
air-chamber K.

The condenser-chamber € has bolted to 1ts.
- lower end a chamber C’ of somewhat smaller

diameter than the chamber C, and the tail-
pipe Y is bolted to the lower end of the cham-
ber C'.
receive part of the standing water from the
tail-pipe, and it is provlded in order to reduce
the agitation of the water in the tail-pipe by
prowdmﬂ an enlarged surface greater than
that of the tall-plpe, as ethermse the fluctu-
ation of the water in the tail-pipe would pro-
duce a fluctuation of the vacuum.

It will be observed that there are two dis-
tinet passages for the air to the suction-pipe,
one being directly through the air-chamber
K and the other from below the bell through
pipe U and branch ¢, thence through the sup-

plementary condenser L, and from there to

the air-suction pipe M thmuﬂrh the pipe 7,
thus passing from beneath the ball In the eon-
denser-chamber and wholly outside the air-
The ad-
vantage of this arrangement is that if the
valve W is closed by the rising of water in the
air-chamber there will stillbe a free passage
of air from the condenser-chamber to the mr-
suction pipe.

Having described my invention, I claim—

1. In a condenser, the combma.tlon with a
condenser-chamber, a tail-pipe leading there-

from, an exhaust-plpe leading into smd cham-

ber, and a water-pipe leading into the same,
the exhausb and water pipes both leading into
the condenser-chamber from above and the

- water-pipe being centrally located with rela-

tion to the steam-pipe and having a water

- distributing or spreading device consisting of

~delivery pipes leadmn' thereto, of a supple-

a bell ha,vmﬂ' an upturned autwardly-ﬂarmg |
1 lip alranged below its mouth, sabstantially

as described.
2. Ina eo,ndein_se_r, the combination with a
condenser-chamber, and exhaust and water-

- mentary condensing appa,ra,tus comprising

chamber K at a point above the highest point | concentrlc walls a,nd a spiral passage, said

The purpose of the chamber C' is to
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passage being connected with the condenser-
chamber, and an air-suction pipe and located
wholly within the water-delivery pipe sub-
sh&ntmlly as described.

In a condenser, the combmatlon with a
condensmmehamber a tail-pipe and exhaust
and water—delivery pipea leadingintosaid con-

~densing-chamber from above the top thereof

of an air-chamber located on the water-deliv-

ery pipe above its point of connection with

the condensing-chamber, an air-suction pipe
connected to said chamber, a float in said air-
chamber, and a valve arranged between the
alr-suction pipe and the air-chamber and con-
nected to said float and adapted to be closed
by the rise of water in the air-chamber, sub-
stantially as deseribed.

4. In a condenser, the combination with a
condensing-chamber and water-delivery pipe
leading thereto and having an air-chamber at
its upper end, of an air-suction pipe leading
into the top of said air-chamber, a valve lo-
cated between the air-chamber and the air-
suction pipe, a second valve leading from the
alr-suction pipe to the outer air, and a float
connected to both said valves and adapted to
operate the same so as to shut off the passage
from the air-chamber to the air-suction pipe

3

and to open a passage from the air-suction
pipe to the open air when the water rises in
said air-chamber, substantially as deseribed.

5. In a condenser the combination with a
condenser-chamber, exhaust and water-deliv-
ery pipes leading theleto and a bell within
sald chamber, of an air-ehamber located on
the water-delivery pipe, an air-suction pipe
connected to said air-chamber, and an inde-
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pendent pipe leading from beneath the bell

in the condenser-chamber to the air-suction
pipe and wholly outside of the said air-cham-
ber, substantially as described.
- 6. In a condenser, the combination with a
condensing-chamber, a tail-pipe and exhaust
and water-delivery pipes leading into said
condensing-chamber, of a water-distributing
device consisting of a hollow bell having an
upturned edge and an air-suection pipe lead-
ing intosaid chamberand havingan upturned
end projecting into the hollow of the bell, sub-
stantially as desecribed.
In testimony whereof I have affixed my sig-
nature in presence of two witnesses.
AUGUST SNYDER.
Witnesses: '
EDMUND B. PATTERSON,
B. Z. LEIPART.
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