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To all whom it may concern:

Be it known that I, Jamzs B. ALLFREE, a
citizen of tie United States, residing at Iron-
ton, in tie county of Lawrence and State ol
Oiio, bave invented certain new and useful
Improvements in Locomotive Exbaust-Noz-
zles, of wiich tie following is a specification.

My invention relates to an extaust-nozzie
intended particularly for duplex engines
wiere tie exnaust-steam is used for creating
a draft through the {ive, and for example, as
is to be found in ordinary locomotive prac-
tice, in wiich the exbaust-nozzle lies ;m the
smoke-box of tire locomotive. '

T1e objects of my invention are, first, to
provide an unbroken cirele of ex: aust-steam
in the stack wiich will entively fill the same,
and thereby prevent leaking or return of the
outside air, w:ick tends to destroy the partial

20 vacuum in the smoke-box; second, to so ar-
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TFig. 1,with spreader-cone attacled.

range the two pipes and tleir openings com- |

prising t-e extaust-nozzle as tiat each pipe
will not be a Findrance to the otier, but, on
the contrary, an assistance in withdrawing
tl'e expanded steam from the exhaust-pas-
os; trird, to reduce the back pressure
vstally existing in locomotive-engines, and
thereby increase their efliclency of operation;
fourtl, to increase the draft in the five-box of
a locomotive by tie production of a greater
and uniform wvacuum in the smoke-box;

fifth, other evident advantages wiich will

Feremnafter appear from the detailed descrip-
tion of the invention.

My invention counsists of structural fea-
tures and relative arrangements of elements
wioich will be Iereinafter more clearly de-
seribed, and particularly pointed out 1n tie
appended clanms. |

Reference 1s to be ad to the accompany-
ing one s'eet of drawings, forming part of
t’1s specitication, in w'ich siunular charac-
ters of reference indicate corresponding parts
in t’ e several figures.

IMigure 1 1s a sectional elevation on the hine
11 of Fig. 2, showing t' e locomotive-cylin-
ders, extaust-passages, and smoke-box with
my improved ex?avst-nozzle applied trereto
without ti e spreader-cone attached. Ifig. 2
is a longitudinal section of tie smoke-box
end of a locomotive,taken on the hine 2 2 of
g, 3
is a top view of the exbaust-nozzle end shown
in Fie. 2. Fie. 41s a top view of the exhaust-
nozzle scown 1n ¥1g. 1.

Referring to Fig. 2 of the drawings, 1 rep-
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resents one end of the boiler-shell, provided
with tie flue-sheet 2, which is pierced by and
supports the fire-tubes 3 3. The boiler-
stell 1 is extended beyond tte flue-sheet 2,
wiich forms a cylindrical smoke-box 4. 5
is the removable door for readily offering
access to tie interior of the smoke-box. 61s
the stack communicating with the imnterior
of the smoke-box. 71s t!e screen for arrest-
ing the sparks wlen drawn through tke tubes
3 by the blast of the exbaust-steam. 81s a
depending imperforate plate supported from
tie flue-steet 2 and in front of tie fire-tubes
3 3 for the purpose of increasing tie blast in
the lower series of the tubes and readily re-
moving the astes or soot deposited therein.

Tte foregoing-deseribed structures and ar-
rangenients are the common and well-known
type of locomotive construction and form
no part of my present invention.

9 9’ (see Fig. 1) are the engine-cylinders,
which are provided, respectively, with the
usual steam-chests 10 107, | -

11 and 117 are the exhaust-passages lead-
ing, respectively, from the cylinders 9 and 9’
and are so arranged at their points of con-
nection with the exhaust-nozzle, to be pres-
ently described, that the passage 11 1s inde-
pendent and centrally within the passage 11"

12 and 12’ are concentric cylinders which
form the base of the exhaust-nozzle and are
suitably fastened to the casting containing
the exhaust-passages 11 and 117, so as to
have the concentric annular passages formed
therein register with the exhaust-passages 11
and 117. The end of the nozzle comprises
also two concentric cylinders 13 and 137, fas-
tened in any suitable manner respectively

- to the sections 12 and 12/, forming the base,

and which, as will be seen in the drawings,
form a continuation of the concentric pas-
sages in the base and passages 11 and 117,
The end of the outer cylindrical section 13
of the nozzle extends above the end of the -
ner section 13 about three inches in the ordi-
nary locomotive, and each of the sections
have their ends slightly flaring, as indicated.
The upper ends of the nozzle extend through
the screen 7 and are directly under the open-
ine of the stack 6.

14 is a hollow cone having openings 15 15,
which is fastened, by means of a lug 16, cen-
trally within the interior of the cylinder 13,
so that its base is on a line with its upper flar-
ing end, as shown in Figs. 2 and 3.

The operation of the invention is as fol-
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lows: The cylinders 9 and 9’ alternately ex-
haust, respectively, in the passages 11 and
11’ by the arrangement, as heretofore de-
scribed, in having the openings of the ends ot
the concentric cylinders one above the other.
The exhaust-steam passing through the an-

nular passage formed by 13’ acts as an ejec-
tor on the interior of the central passage

formed by the central cylinder 13, and there-

fore reduces the back pressure i the ex-

haust-passage 11. Likewise when the ex-
haust-steam is passing out through the cen-
tral cylinder 13 it acts as an ejector for the
interior of the annular chamhber formed by
the cylinder 13’, and thereby reduces the
back pressure in the exhaust-passage 11°.
The hollow cone 14, which is not absolutely
essential in the above operation of my inven-
tion, is for the purpose of deflecting the ex-
haust-steam over the end of the outer annu-
lar exhaust. The openings 15 are for the
purpose of permitting some of the exhaust to
ass in the intericr of the hollow cone and
Ereak the vacuum which might be formed
and cause cross-currents of the exhaust,
which would affect the efficiency of the op-

~eration.
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It will be readily seen that owing to the
shape of the ends of the blast-nozzle each
blast as it passes out to the stack com-
pletely and uniformly fills the same with an
unbroken volume of exhaust, thereby not in-
suring a constant and reduced pressure 1n the
smoke-box for the proper combustion of the
fuel, but, as above indicated, one nozzle as-

sists the other in reducing the back pressure
“in the engines, and consequently the effhi-

ciency of the locomotive instead of a hin-
drance, as heretofore found 1n practice.

Having now fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—

1. In a locomotive or the like, the combi-
nation of a smoke-box, an exhaust-nozzle 1n
sald smoke-box and comprising two concen-
tric cylinders forming a uniform and unob-
structed annular exhaust-passage through-
out its entire length in the smoke-box, the

upper edge of the inner cylinder being below

the edge of the outer cvlinder, and means
for independently connecting the passages
formed by the two concentric cylinders with
the exhausts of the locomotive-engines.

2. In alocomotive or the like the combina-
tion of a smoke-box, an exhaust-nozzle 1n
sald smoke-box and comprising an inner cyl-
inder, an outer annular and concentric cylin-
der surrounding the inner cylinder and form-
ing therewith a uniform unobstructed annu-
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lar exhaust-passage throughout its entire
length 1 the smoke-box, the upper edge of
the outer cylinder being above the edge of the
inner cylinder, and means for independently
connecting the passages formed by the inner

and outer cylinders with the exhausts of the
locomotive-engines. -
3. In a locomotive or the like the combina-

tion of a smoke-box, an exhaust-nozzle ex-
tending its entire length in said smoke-box
and comprising an inner nozzle connected
with the exhausts of one of the engines of the
lecomotive, an outer nozzle surrcunding the
inner nozzle and whose sides are parallel
throughout 1ts length with the sides of the
inner nozzié and forming therewith an unob-
structed exhaust-passage, the upper edge of
the outer nozzle being above the edge of the
inner nozzle, and means for connecting the
exhausts of the other engine of the locomo-
tive with the outer nozzle. '

4. An exhaust-nozzle for locomotives or
the like comprising two concentric exhaust-
cylinders, the upper edge of the inner ex-
haust-cylinder being below the edge of the
outer cylinder, a spreader within the inner
exhaust-cylinder and means for independ-
ently connectling the passages formed by the
concentric cylinders with the exhausts of the
locomotive-engines.

5. An exhaust-nozzle for locomotives or

the ke comprising an inner and circular ex--
haust-cylinder, an cuter annular and concen-

tric exhaust-cylinder surrounding the inner
exhaust-cylinder, the upper edge of the cuter
cylinder being above the edge of the inner
cylinder, & cone-shaped spreader within the
mner c¢ylinder and means for independently
connectling the passages formed by the inner
and outer cylinders with the exhausts of the
locomotive-engines. -

6. An exhaust-nozzle for locomdtives or
the like comprising an inner exhaust-nozzle
connected with the exhausts of one of the en-
cines of the locomotive, a spreader within the
Inner nozzle, an outer exhaust-nozzle sur-
rounding the 1mmner nczzle and whose sides
are parallel with the sides of the inner nozzle
and 1ts upper edge above the upper edge of
the 1nner nozzle and means for connecting
the exhausts of the other engine of the loco-
motive with the cuter nozzle. -

In tesfimony whereof I aflix my signature .

in presence of two witnesses.
JAMES B. ALLFREE,

Witnesses:
Greo. H. DaviEs,
. Li. ALLFREE.
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