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To all whom it may concern:

Beit known that I, HARRY C. REAGAN, Jr.,
a zitizen of the United States, residingat West
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, haveinvented cer-
tain new and useful Improvements in Ex-
haust-Nozzles; and I do 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 to make and
use the same, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification.

My invention relates to steam engines, and
especially to compound-locomotives. Its ob-
jeet is to increase the efficiency of said ma-
chines by so arranging the exhaust nozzles
as.to produce a vacuum in the low pressure
cylinder.

The invention consists in certain novel fea-
tures of construction and arrangement here-
inafter pointed out and claimed.

In the drawings, Figure 1 is a transverse
vertical section of a high pressure and a low
pressure cylinder and their exhaust passages,
and of my improved exhaust nozzle.” Fig. 2
is a séctional elevation of a modified nozzle.
Fig. 8 is a top plan view of the same, and Fig.
4 is a cross section of Fig. 1 on line 4—4.

My improved nozzle is composed of two

_eoncentrie nozzles, an outer one A for the ex-

haust of the high pressure eylinder B,and an
inner one C for the low pressure exhaustfrom
the cylinder D. The outer nozzle is essen-
tially conical, having two opposite openings
a o’ at its base to afford connections for the
high pressure exhaust pipes b . This coni-
cal portion is surmounted by a cylindrical
pipe ¢’ Theinnernozzleis preferably slightly
conical, and rises centrally to a point some-
what below the junction of the conical por-
tion of the outer nozzle,and its upper pipe a3
leaving a narrowannularspace o’ for the pas-
sage of the high pressure steam.

Midway between the openings a o/, on each
side of the nozzle C is a web E, which unites
the two nozzles. A lip a*is cast upon the in-
side of the conical portion above each open-
ing @ o’, and about on a level with or slightly
above the top of the webs E. This lip and
the curved base of the webs serve to deflect

the entering high pressure steam and send it
obliguely npward, whereby it is caused to
completely envelop the inner nozzle and is-
sue through the entire circumference of the
passage a®.  The effect of this upon the inner
nozzle is similar to that of an ejector, causing
a powerful vacuum in said nozzle C and be-
hind the low pressure piston, greatly increas-
ing the efficiency of the latter.

In order to provide for an adjustment of the
size of the passage ¢’ I may make the upper
part of the nozzle separate from the lower as
shown in Fig. 2, each part having a flange ¢,
which enables them to be bolted together,
Between the flanges is clamped a ring F, the
inner diameter or the thickness of which de-
termines the size of the opening around the
inner nozzle C.. By using rings of different
internal diameters or thicknesses, this open-
ing can be altered to suit varying conditions
of pressure, ratio of eylinders, &ec., since a
ring of smaller diameter than the one shown
contracts the space between it and the inner
nozzle C, while a ring of less thickness causes
the conical portion of the upper part A’ toap-
proach more closely to the upper end of the
nozzle G, and thus narrows the opening a3, It
is evident that the line of separation between
the upper and the lower parts may be located
anywhere below the top of the inner nozzle C
in the conical portion of the outer nozzle. In
the case of a four cylinder compound, in which
there is a low pressure cylinder on each side
of the engine, the low pressure pipe shown in
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Fig. 2 is used. This consists of an upright -

part II, bolted to flanges on the bottom of the
nozzle, and in line with the inner nozzle C.
The lower end of the pipe H has two opposite
branches H’ H’, with which communicate the
exhaust pipes from the low pressure eylin-
ders. A diametrical web or partition A di-
vides the pipe H into two parts for a portion
of its length, and directs the exhaust steam
up to the nozzle C.

When it is desired to increase the force of
the ejector,or to obtain a vacuum at starting,
the upper part A’ of the nozzle may be pro-
vided with an annular chamber af surround-
ing the mouth of the-nozzle and having a dis-
charge opening concentric therewith., Steam
from the boiler is admitted to a pipe G, by
which it is conveyed to the chamber of, and
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issuing around the nozzle A’, it augments the
blast.

I am aware that it has been proposed to ar-
range the high pressure exhaust nozzle inside
of the low pressure exhaust nozzle in a com-
pound locomotive, and I do not claim broadly
the conceutric arrangement of such nozzles.

This application is in part a division of the
application Serial No. 397,988, upon which
Patent No. 473,437 was granted to me on April
19,1892,

Having thus deseribed my invention, what
I do claim, and desire to secure by Letters
Patent, is— |

1. In a eompound locomotive, an exhaust
nozzle consisting of a conical portion having
connections for the high pressure exhaust
pipe and the low pressure exhaust pipe, the
discharge pipe for thelatter being within and
concentric with said conical portion, and ter-
minating below its upper end, substantially
as described.

2. In a compound locomotive, an exhaust |

nozzle ecomposed of a conical portion A, hav-
ing lateral openings a a’, for conneection with

the high pressure exhaust pipes, a cylindrieal |

pipe a® surmounting the conical portion, and
a nozzle C for the low pressure exhaust ar-
ranged concentrically within the portion A
and terminating below the junection of said
portion and the pipe @? substantially as de-
seribed. v

3. In an exhaust nozzle, the combination
with the conical portion A having openings o
a’, and lips a4, of the inner concentric nozzle

C,and the curved webs E uniting said nozzle-

andconical portion,substantially as described.

4. In an exhaust nozzle, the combination
with the lower part A, of the inner nozzle C,
the upper part A’ extending above the nozzle
C and having an annular chamber as, pro-
vided with a discharge opening concentric
with the mouth of the nozzle A’ and a pipe
G for connecting said chamber with the boiler,
substantially as described.

In testimony whereof Iaffix my signature in
presence of two witnesses.

HARRY C. REAGAN, Jr.

Witnesses:
A. L. MULHERN,
JOSEPH THOMASSON.
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