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so connected to the hole 15 in the flange 4.
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To all whom tt may concern:

Be 1t known that I, JAMEs BoNar, of Pitts-
burg, Allegheny county, Pennsylvania, have
invented a new and useful Steam Exhaust-
Head or Muffler, of which the following is a
tull, clear, and exact description, reterence be-
ing had tothe accompanying drawings, form-
ing part of this specification, in which—

Fioure 1 1s a side elevation, partly in sec-
tion, showing one form of my improved ex-
haust-head; and Fig. 2 18 a broken detail view
showing the ar ra,ncrement of the holes in the
heads.

My invention rehtes to exhaust-heads and
Hers for steam, and 1s designed to provide
for a thorough Sf‘*pa]f‘ﬂ,tl()]il of the water, oll, or
other liquid from the steam passinn' thro_ucrh
the apparatus. |

In the drawings, 2 represents a casing pref-
erably cylindr ical in form and having a con-
1cal bottom 3 secyred to the annular "ange 4
of the nozzle-casting 5, secured to the exhaunst-
pipe. The casing isprovided with one or more
internal partitions, of which I have shown
two, (numbered 6and 7.) These partitions are
annular in form and are preferably in the
form of frustums of cones. In the center of

each partition is a large hole, which opens

into a head consisting of a perforated shell 8,
of inverted conical form, with a cover 9, which
is preferably in the form of a conical cap.
The holes through the inclined sides of the
heads are provided with inwardly-projecting
surrounding lips 10, as shown in Fig. 2. These
lips are prefemblv formed by punchmcf the
metal inwardly, the metal displaced from the
hole forming the surrounding lip, and the
holes are pretembly punched at right an'a'les
to the plane of the side.

The top of the casing 2 is provided W1th a
cover 11, which is preferablv inclined and
has a central hole, to which a third head 12 1s
secured, this head being similar to those with-
in the casing. Drain-pipes 13 connect the par-
titions 6 and 7 to allow the water collecting on

partition 7 to run down through the partition-

6 and rest upon the inclined bottom 3 around
the upwardly-projecting steam -nozzie 14.
This water thence is drawn through a pipe

The

area of the perforatoin in the heads 1s suc-
cessively 1ncreased upwardly, and the area of
the holes in the lowermost head 1s preferably
about one and one-half times the area of the
inlet-nozzle 14. The area of the holes in the
second chamber is about one and one-half
times those of the lower chamber and the area
of the holes in the upper chamber about one
and one-half times those in the intermediate
chamber. This provides for expansion of the
steam and 1 Insures deposition of the entrained
moisture.

Tt will be noted that the sides of the heads
are 1nclined at an angle to the vertical, so that
the steam passing through these sides will
blow downwardly, allowing the water to de-

posit upon the sides of the head and bottoms

of the chambers while the steam passes up-
wardly into the next head. L'he moisture col-
lecting on the inside ot the heads runs down
the inclined face and 1s prevented by the lips
from passing through the holes, and this
moisture trickling down the sides of the
heads drops upon the top of the next lower
head and thence upon the bottom of the cham-
ber and fi

the steam-nozzle.

- The advantagesof my invention result from
the inclined sides of the heads in combination
with the lips around the perforations, also
from the increased area of the holes 1n the
successive heads and from the simple and com-
pact arrangement of the parts.
~ The number of the heads may be varied,
the device may be used as a Steam—sepal ator,
as an exhaust-nozzle, or as a muffler, and va-
riations may be made in the form and arrange-
ment of the casing, partitions, &ec., without
departing from my mventlon

T claim—

1. An exhaust-head or muffler having a
chamber with inclined perforated sides, and
upwardly-projecting lipssurrounding the per-
forations to prevent water dropping through
them: substantially as deseribed.

9. An exhaust-head or separator having an
inclined partition with a central hole opening
into a head, said head having inclined sides
with perfora,tmns and upwardly -projecting

lips surrounding the perforations to prevent 100
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water dropping through them; substantially | sides and lips surrounding the perforations,
as described. the area of the perforations in the heads be-

3. A casing having an upwardly-projecting | ing successively greater i the upper heads:
steam-nozzle at the bottom and provided with | substantially as described.

5 perforated heads, the arca of the perforations In testimony whereot I have hereunto set 13
in the heads being successively greater in the | my hand.
upper heads; substantially as described. | JAMIES BONAR.
4. A casing having an upwardly-projecting |  Witnesses:
steam-nozzle at the bottom and provided with (x. B. Bremixg,

1o pertorated heads, each head having inclined H. M. CorwIx.
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