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To all whom it may concern.:

Be it known that I, CHARLES KNELL, a citi-
zen. of the United States, residing at Dayton,
in the county of Montgomery and State of
Ohio, have invented certain new and useful
Improvements in Condenser- Heads for Ex-
haust-Pipes, of which the following is a speci-
fication, reference being had therein to the
accompanying drawings.

My invention relates to certain new and use-
ful improvements in condenser-heads for ex-
hgust-pipes, being especially adaptedfor non-
condensing engines. - » :

My improvements have reference to deflect-
ors for the steam-currents adapted to collect
on their surfaces the condensed steam and
oil and deliver the same to the waste-pipe;
have reference to a reverse spiral form of said

deflector especially adapted to break up said

steam -currents while conducting them out-
ward; have reference to a means for promot-

. ing the condensation of this steam and tlhe
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heating of feed-water for the boiler, and have
reference to other points, hereinafter de-
scribed and claimed. ' ‘

In the accompanying drawings, forming a
part of this specification, in which like refer-
ence-lettersindicate corresponding parts, Fig-
ure 1 represents a vertical section of my im-
proved condenser-head; Fig. 2, a plan view of
a portion of the perforated supporting-web of

the drip-chamber; and Fig. 3, a vertical sec-

tion, similar to Fig. 1, of aportion of the head,
showing the water-pipes located in the drip-
chamber. , .

Letter A designatesthe shell of 4 condenser-
head, preferably bolted together in sections
at flanged joints A’ A’ and having a. strong
band B about the top thereof, as shown in Fig.
1. ."To the bottom of this shell is secured the
flanged casting C, riveted to the connecting-
joint D, carried by the exhaust-pipe E. Any
other means of supporting the exhaust-head
adjacent to the exhaust-pipe, so as to receive
thesteam therefrom, may be employed. With-
in the shell A is supported a drip-chamber F,
having a concave bottom G, or otherwise
adapted to oppose the exhaust-steam as it
issues from the pipe E and deflect the same
outward and upward. The said chamber is
preferably supported by means of a web or

flange H, conveniently forming the top of said
chamber, or otherwise secured thereto, and

. preferably bolted into the flange-joint A’ of

theshells. Thisweb isprovided with openings
I, through which the steam passes upward
within the said shell. A conical extension J
is riveted to said shell at its upper edge, or
otherwise supported, and connected by a pipe
K with said drip-chamber F. Openings Lin
said extension J give exit to the steam pref-
erably nearthe upper edge of said extension,
from whence dan inner ¢one M, preferably pro-
vided with a tubular lowerportion O, steadied
within the exfension J by arms 0’, so as to
leave an annular space between said exten-
sionand theportion O, wherebythesteamisde-
flected downward and upward through this
central opening to its final exit from the
head. - Within the shell A, and conveniently
secured to the same, are portions or segments
of web-spirals, said spirals being reversed in
their direction, so as to constitute a series P
in one direction and another series Q in are-
verse direction. - The direction of the spirals
of both series are outward in the direction of
the steam-currents, so as to guide or direct
them without greatly obstructing their pro-
gress. Kach segment is preferably provided
withanupturned edge on itsinner side, where-
bythewaterfromthe condensed stean and the
oil contained therein will be deposited on said

spirals and conducted downward to the bot-

tom of said shell, from whence it is removed
by a main drip-pipe R, connected to a waste-
pipe R/, ‘adapted to deliver the condensed
water and oil to a tank or other receptacle.
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In order to deflect the steam under said spi-

ral segments, annular flanges S and T are car-
ried by the extension J orotherwise mounted

at convenient distances apart, and preferably

having their surfaces inclined to the horizon-
tal, whereby the condensed steam and oil de-

posited thereon is readily discharged and-

finds its way downward to the bottom of the
shell. The exhaust-steam is thusthoroughly
agitated or broken up in order to bring all of
its component parts in contact with the adja-
cent surfaces of the head, whereby the con-

tained oil and water of condensation is de-

posited on said surfaces and conducted to the

said waste-pipe. These reversedspirals Pand
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Q, before described, are especially adapted to
agitate and yet lead forward the steam-cur-
rents, since they change the direction of said
currents while leading them onward, and thus
facilitate the deposition of particles of oil
and water thereon. Theremaining particles
of oil which may pass outward with the steam-
currents through the said openings L meet
the inner cone M and are deposited thereon
and led downward into the drip-chamber T,
while the remainder of the ecxhaust-steam,
practically free from oil, passes upward
through the tubular central portion and is
discharged from said head. The bottom of
the said drip-chamber is provided with a pipe
U to deliver the water to the bottom of the
shell, whence it finds its way to the main
drip-pipe R, before mentioned.

The casting C is preferably provided with
a raised upper portion, forming a retaining-
wall to prevent the entrance of the condensed
water and oil within the exhaust-pipe. It also
serves as a bracing-flange to carry firmly the
exhaust-head upon the supporting-pipe. It
will be observed that no portion of the ex-
haust-steam finds free exit from the head,
but all of its particles arebrought in contact
with the reversed spirals and deflecting-
flanges as it passes upward between the
shell A and the conical extension J of the
drip-chamber, and is then deflected back-
ward by the inner cone M, and finally is dis-
charged from under the lower edge thereof.

This device hasbeen in practical operation
for a number of months, being connected to
the exhaust-pipe of a stationary engine using
eighty-five barrels of water per day of ten
hours,onanaverage,of whichamountaboutfif-
teen barrelsigreturned by theuseofmydevice.
This large amount of mingled oil and water
is thus prevented from being distributed over
the roofs and otherportions of the surround-
ing buildings, and the nuisance caused by the
said oil and water deposits is thus avoided.
Aside from this, however, it will be seen that
this large proportion of steam-water is re-
turned and may be used again as feed-water,
and is especially adapted for this use because
of its higher temperature. This is a point of
great practical importance, and in Fig. 8 I
have shown a means of heating the feed-wa-
ter itself by the exhaust-steam in connection
with my device, and without interfering with
itsactionasan exhaust-head. Thefeed-pipea,
adapted to be connected to the ordinaryfeed-
pump or other source of supply, and coupled
to the coil D, within the drip - chamber F,
where its temperature is raised by the ex-
haust-steam aboutsaid chamber,and is finally
returned by the pipe ¢ to a tank or other re-
ceptacle, or it may be conducted by the said
pipe ¢ directly to the boiler when used under
pressuve. It will beseen from Fig. 3 that the
spiral form of pipe secures perfect drainage
of the water, and thus the water is notliable
to remain therein when the supply isshut off
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for any purpose; also, it will be seen that this
feed - water serves to cool the surrounding
walls of the chamber, which thus assists in
the condensation of the exhaust-steam imping-
ing thereon. This produces a certain-rarefi-
cation within said head, and thus assists in
the discharge of the exhaust-steam from the
exhaust-pipe, which serves torelieve the back-
pressure. It has been found from practical
experiments that this exhaust-head does not
materially increase the back-pressure on the
engine. It is believed that this perfection of
operation is due to the pointsof construction
and otherwise, as hereinbefore deseribed and
brought out.

It is observed that the form of device shown
in Fig. 3 is adapted to be used particularly
with exhaust-pipes of low altitude, in which
the feed-water would not have tobe conducted
an unnecessarily long distance. _

The preferred material of which my con-
denser-head is formed is galvanizedsheet-iron,
as that is adapted to stand the action of the
weather and is light and strong when fash-
ioned as above described. )

I do not wish to limit myself to the. exact
form and construction herein shown and de-
seribed; also, though I have described and
shown web-spirals with upturned edges, these
spirals may be otherwise formed and of more
than two series, as long as the action herein-
before described is secured.

If desired, the drip-chamber I may be dis-
pensed with and the exhaust-steam and water
pipes come in direct contact.

I claim—

1. In a condenser-head, the combination,
with the shell and an interior deflector, of an-
nulardeflecting-flangesmounted between said
members and having their upper and lower
surfaces reversely inclined to the horizontal
to promote the discharge of deposits there-
from.

2. In a condenser-head, the combination,
with a shell having inlet and outlet steam-
openings, of an interior drip-chamber having
a supporting web or flange carried by said

shell and provided with openings to allow the

steam-currents to pass, a gone-shaped exten-
sion from said drip-chamber adapted to dis-
charge drip -thereinto, series of reversely-
mounted segments, annular inelined deflect-
ors, both mounted between said extension and
said shell to agitate the steam in its outward

passage, and outlets for the drip from said

shell and drip-chamber. .
3. In a condenser-head, the combination,

‘with a shell having inlet and outlet steam-

openings, of water-pipes within said shell
adapted to raise the temperature of the water
passing through them and promote the con-
densation of the said steam, segmental spiral
deflectors reversely inclined to each other to
direct and agitate said steam - currents, and
means to collect and discharge the drip and
deposits from said steam-currents.
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4. In a condenser-head, the combination,
with a shell having “inlet and outlet steam.
openings, and an interior cone-shaped de-
flector having exit-openings, of series of in-
clined web-spirals having upturned edges to

carry oft the drip and mounted between said
deflector and the shell, the -direction of the
spirals in one series being reverse to that of

the adjacent series, substantially as shown,
and for the purpose described. 10
In testimony whereof I affix my signature in
presence of two witnesses. E :
‘ CHARLES KNELL.
Witnesses: '
GEORGE HENRY MEYER,
BeNyAMIN F. MCCANN.



