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To all whom it may concern:

Be it known that I, JOSEPH F. FETTERS, a
citizen of the United States, residing at Day-
ton, in the county of Montgomery and State
of Ohio, have invented new and useful Im-
provements in Steam-Condensers, of which
the following is a specification.

The purpose I have in view in this inven-

tion is to provide simple and comparatively

Inexpensive means whereby the exhaust-
steam from engines may be condensed either

wholly or in great part to enable the water of |

condensation to be returned to the boiler or
otherwise disposed of in such manner that the
condensed spray shall not be showered upon
those passing in proximity to the mill.

Another and important purpose which I
havein view is toprevent the constant puff of
the escaping steam, which is usually turned
into the open air through a pipe emerging
from the roof or from the vertical wall.
constant sound of this steam, its immediate
condensationin cold weather intoheavy white
clouds, the showers of spray therefrom, which
in windy weather are widely distributed and
rapidly frozen at low temperature, forming
dangerous places for passers-by, as well as for
horses not “sharp-shod,” and the liability that
these .suddenly and intermittently formed
cloudsof condensed steam and the deep shad-
ows cast thereby may and do seriously fright-
en horses passing the mill or engine-house
all constitute urgent reasons forthe removal
of the cause of said objections.

It is the purpose of my invention to pro-

vide means for accomplishing thisend which

shall be of such moderate cost and simple
form that all users of steam shall be easily
able to obtain my condenser and attach and
use the same without the necessity of employ-
ing skilled labor, which shall be .capable of
use with any and all engines of the high-
pressure type,and by which the larger part, if
not the whole, of the steam shall be con-
densed and the water of condensation collect-
ed and suitably disposed of and whereby the
intermittent jet of exhaust-steam shall be
broken up,dissipated,and mingled within the
condensation-chamber in such manner that
the percentage of uncondensed steam which

The

|-either absorbed by the atmoSpl}ere at once or

will produce no perceptible effect, the con-

stantly-repeated jet being converted into a

more or less uniform flow without noise, with-
out any perceptible formation and spraying
of the water of condensation, and without the
formation of clouds of condensed moisture,

which are materially noticeable even in the
coldest weather. '

My invention consists,to the purposes speci-
fied, in the novel features of construction and
new combinations of parts hereinafter fully

oexplained, and then definitely and particu-
larly pointed out in the claims which form
part of this specification.

To enable othersskilled in the art to under-
stand and to make, construct, and use my said
invention, I will proceed to describe the same

in detaill, reference being made to the accom-

panying drawings, in which— _‘
- Figure 1 is a side elevation of a steam-con-
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denser constructed in accordance with my in-

vention. Fig. 2 is a central vertical section
of the apparatus shown in Fig. 1. Fig 3is a
horizontal section taken upon the line x «,
Fig. 1. Kig. 418 a bottom plan view of the
Iower end of the condenser, the truncated cap
being removed.

The reference-numeral 1 in said drawings
indicates the body portion of the condenser,
which consists of a series or group of straight

tubes 2 of a suifable length, which will be in-

creased or diminished in proportion to the
size of the engine and the volume of exhaust-
steam. 'These pipesor tubes are parallel,and
their ends penetrate heads 3, which are of any
suitable form, according to the formation of
the groupof tubes2. Asshown,the latterare

arranged substantially in a circle, sufficient

intervals being allowed to permit the free cir-
culation of air and an unobstructed surface
contact of the same with the pipes 2, which
are composed of sheet metal or some material
which has the power of readily conducfing
heat.

- Upon each head 3 is mounted a closed . cap,
preferably having the form of a truncated
cone and being imperforate, save as respects
the inlet and outlet openings. In the trun-

cated end of the lower cap 4 is inserted the
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actually passes through and escapes from the | steam-pipe 5, which formsan inlet to the cap.

condenser will b_e so small that 1t will be | Its end extends into the truncated end of the




- exit end lies above the lowest part of the
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2ap 4 for a short distance, so that its open or

chamber inclosed by the cap. From the con-
struction of the parts it will be seen that the
steam-pipe 5 is substantially central as re-

gards the circular group of condensing-tubes

2, the lower open ends of which have com-
munication with the chamber inclosed by
the cap 5, said ends being in a higher plane
than the exit end of the steam-pipe 5. Hang-
ing from the lower head 3 of the condenser
18 a deflecter 6, consisting of a plate having a

substantially concave lower face, which is ar- |

ranged above the exit end of the steam-pipe
b and between the latter and the lower head
8. The deflector is preferably substantially
of circular form with its central portion co-
incident with the axesof the steam-pipe 5 and
the condenser-body 1,or nearlyso, its diameter
being such thatan annular passageis provided
between its edge and the inner surface of the
cap 4. In the lowest portion of the chamber
inclosed by thecap4and close besidethesteam-
pipedisarranged a small tube 7, which carries
off the water of condensation, conducting it
to the eaves-trough, spout, or other suitable

- point, but preferably to any suitable reser-
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voir, whence it may be returned to the boiler.

of the engine.

Upon the upper cap 3 of the condenser is
mounted a cap 8, having the form of a trun-
cated cone, or substantially so, like the lower
cap. Entering the upper truncated end of
said cap is a steam-discharge pipe 9, the lower

open end of which passes down in the cham-
ber inclosed by the cap 8 and lying between

‘the truncated end of the cap and the top of

the condenser, which is provided with an up-
wardly-convexed surface 10, its center sub-
stantially coincident with the axes of the con-
denser and the outlet-pipe 9, from which cen-
ter it slopes gently on all sides to the open

“upper ends of the tubes 2.

- The condenser may be placed at any point,
and, subject to the condition that the arrange-
ment enables the water to pass off by gravity
through the pipe 7, it may be in other posi-
tions than the vertical. |
Its operation is as follows: The exhaust-
steam flowing through the pipe 5 at each es-
cape through the exhaust-valve is projected
from the open end of the steam-pipe 5 into

the chamber inclosed by the lower cap 4 and |

18 driven against the concave face of the de-
flector 6, by which its direet course is ar-
rested and the current is turned back, or
partly so, and then curves around the edge
of the deflector 6, passing between the same
and the cap 4 and entering the pipes 2. In
flowing through these pipes, which are ex-
posed to the air and wind which may pass
between the same and over their surfaces,
most, 1f not all, of the steam is condensed and
the water of condensation runs back into
the lower cap 4 and into the discharge-pipe 7.
As the remainder or uncondensed part of
the steam enters the upper cap 8 some fur-

ther condensation will take place and the
uncondensed residue will follow the inclined
wall of the truncated cone 8 until it flows into
the annular pocket surrounding the entering
end of the outlet-pipe 9. Hereitis compelled
to turn again upon the direct course and flow

back a short distance in order to enter the

end of the outlet-pipe. These repeated bai-
flings of the current, together with the inter-
raption of the direct flow and the expansion

so large a volume of the exhaust-steam, de-
prives the uncondensed residue of the steam
of all forece, wholly breaks up the intermit-
tent discharge, or practically so, and causes
the small inconsequential volume of steam
still retaining the form of vapor to flow with
substantial uniformity, without noise, and
with such small degree of condensation that
it is praectically invisible and imperceptible.

It is evident that I may make almost every
possible variation in the arrangement of the
pipes 2 of the condenser without departure
from my invention. They may be placed in

a single rank and in a right line and in rect-

angular or other polygonal form. The essen-
tial conditions of the construction are that
the direct current of the steam be bafiled or
broken up and turned partly or entirely back
upon itself before entering the condensing-
tubes, in order to give time for expansion and
to retard the speed of the current to enablea
more complete condensation to take place in
the tubes 2. It is desirable, also, to provide
for a second arrest or baffling of the uncon-
densed residue of the steam after leaving the
tubes 2, in order to wholly or practically break

“up the intermittent jet of discharge to per-

mit a further condensation in the second or
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consequent upon the sudden condensation of
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upper cap and a full expansion of the small

uncondensed residue of steam.

What I claim is—

1. A steam -condenser for steam -engines,
comprising a series of condensing-tubes ex-
posed to the atmosphere, inlet and outlet
chambers inclosed by end capsintowhichsaid
tubes open, inlet and outlet pipes projecting
intosaid chambers, and a stationary deflector-
platesuspended between the open ends of the
condensing-pipes and the inlet-pipe to bafile
and break the direect current of steam escape,
substantially as described.

2. In a steam-condenser, the combination,
with a series of tubes separated to allow the

free passage of the atmosphere, of inlet and

outlet chambers inclosed by end caps into
which said tubes open, an inlet-pipe entering

“and projecting within theinlet-chamber above

the lowest point thereof, a discharge-pipe for
the water of condensation, a deflector in the
inlet-chamber befween the open end of the
inlet-pipe and the receiving ends of the con-
densing-pipes, and an outlet-pipe entering the
outlet-chamber and having its open end pro-
jecting within the same to form a pocket
around said pipe, whereby the uncondensed
residue of the steam will be a second time
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baffled after emerging from the condensing-
tubes, substantially as described.
3. In a steam-condenser, the combination,

‘with a series of pipes exposed to the atmos-

phere and having their ends opening through
heads, of eaps mounted thereon and having
the form, substantially, of truncated cones, an
inlet and outlet pipe entering the lower and
upper caps, respectively, and projecting above

and below the truncated endsof said caps, in

which they lie, a discharge-pipe leading di-
rectly from thelowest point of the inlet-cham-
ber,and a stationary concave deflector-plate
arranged in said chamber between the open

end of the inlet-pipe and the condensing- 15
tubes,leaving an annular passage between its
edge and the conical wall for the passage of
| steam, whereby the exhaust-steam is baffled
and 1ts direct current broken up before enter-
ing the condensing -tubes, substantially as zo
deseribed. |
In testimony whereof I have hereunto set
| my hand and affixed my seal in presence of
two subscribing witnesses. | |
| - JOSEPH F. FETTERS. |[L.8.]
Witnesses: .
B. KUHNS,
GRAFTON C. KENNEDY.
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