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35 view of the same.

‘50 same parts in all the figures.:
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JOHN Y. SMITH OI‘ DOYLESTOWN PENNSYLVANIA ASSIGNOR BY DIREOT
~ AND MESNE ASSIGNMENTS TO WILLIAM R DEWEY TRUSTEE OF NEW-

TON, MASSACHUSETTS

EXHAU ST APPARATUS

ECIFIGATION formmg pa,rt of Letters Patent No. '705 713 dated J uly 29, 1902
o Appllca,tmn ﬁled Ma.rch 7) 1902 Serial No 97;049 (No 1nodel ) |

To all whom it may concern:

Be it known that I, JOHN Y SMITH, of
Doylestown, in the county of Bueks and State
of Pennsylvania, have invented certain new

. 5 and useful Improvements in Exhaust Appa-

- ratus, of whieh the following is a speelﬁca-—
tion.

This invention relates prmclpdlly to ex-

haust apparatus for consuming smoke and

to sparks from boiler-furnaces, and may be used

in connection with the furnaces of either lo-

comotives or other mova,ble engines or Wlt-h_

‘the furnaces of stationary enn'me%
The invention consists in  the seveml
15 improvements hereinafter deseribed and
claimed, whereby a practically continuous
~upward or outward draft may be maintained
- in a furnace of the character above specified,
thus preventing back pressure or any con-
20 siderable cessation of draft and facilitating
combustion to such an extent as fo practl-
cally consume the smoke and sparks, besides

' ~ accomplishing other desilable results, all as

hereinafter described.

25 Of the accompanying drawings, formmg.a

part of this specification, Figure 1 represents

a side elevation of a portion of a road-engine
provided with an exhaust apparatus embody-

- 1ng my -invention.
30 tion on line 2 2 of Fig. 1. Fig. 3 replesents
an enlargement of a portion of Fig. 2, show-

ing the exhaust-nozzle in section. Fig. 4 rep-

resents a detached sectional view of the ex-
haust-nozzle. FKig. 5 represents a top plan
Fig. 6 represents a top
plan view of the live-steam nozzle shown in
edge view in Hig. 3. Fig. 7 represents a sec-
tion on line 7 7 of g, 6.
- a section on line 8 8. of Fig. 4. Fig. 9 repre-
40 sents a section on line 9 9 crf Fig. 8 Fig. 10

represents a  vertical transverse section
~ through the smoke-chamber of a locomotive-

engine provided with an exhaust apparatus

N embodymﬂ' my invention. TFig. 11 represents
45 a sectional view of the exhaust-nozzle shown |
in Fig. 10. Fig. 12 represents a section on

line 12 12 of F1g 11 and a plan view of the
parts below said line. |
The same reference characterg indicate the

Fig. 2 represents a sec- |

Fig. 8 represents.

Refeumo fo Figs. 1 0 9, inclustive, a rep-
resents the smoke-stack of a single- cyhndel
engine, which, as shown in Flﬂ'S 1 and 2, 1s
of the type used for impelling t1a,ct1011 or road

engines for any purposes, b being the cylin- 55
de1 ¢ the steam-chest, and d the exhaust-

pipe, extending from the steam- ehest into the
smoke- chamber below the stack.
In carrying out my invention I pwwde an

annular. exhausb nozzle e, which receives 6o

steam from the pipe d, said nozzle being lo-
cated in the base of the stack and ar ranged
in a substantially horizontal plane, its forma-
tion being such that it delivers a circular se-
ries of steam - jets upwardly into the stack 635
and in close proximity to the wall of the

 stack, so that the steam-jets surround a cen-

tral passage for smoke and products of com-
bustion from the furnace. The top or upper
end of the nozzle is substanna,]ly honzontal 70
and is provided with a series of outlets e, ar-

‘ranged in a circular series in close prommﬂay

to the internal surface of the stack. The bot-

| tom’e? of the nozzle is inclined from one side
to the opposite side of the nozzle, as indicated 75

by dotted lines in Figs. 3 and 4, so that the

‘height of the nozzle or the d1stance between its

bottom and its top varies, the height being
greatest at one side and smallest at the OPPOo-
site side.
the greatest height is a steam-inlet €% con-
nected with the exhaust-pipe d, so that the
exhaust-steam enters the nozzle at its highest
or deepest portion. The reduction in the
height or depth of the nozzle from the side 8s
having the inlet ¢* to the opposite side causes
& pmctwally equal distribution of the steam-
pressure throughout the entire circle of the

nozzle, 50 that the steam issues from all the
outlets ¢' at practically the same pressure. go
The equalization of the pressure is facilitated
by the horizontal arrangement of the inlet e,

which causes the steam to enter in a horizon-
tal or approximately horizontal direction.

J represents a supplemental or petticoat g3
pipe, which is surrounded by the nozzle ¢ and
extends a short distance below and a short
distance above the same, as shown in Kig. 3.
Between the pipe fand the interior of the

- | nozzle are a series of vertical passages g°, 100

At the side of the nozzle having 8c

"|||:H..,|,||,|'Ilr|!I
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which communicate at their lo'wer"ends with |

the smoke-chamber and at their upper ends
with the stack. The intermittent discharges
of exhaust-steam from the nozzle ¢ induce up-
ward currents of air from the smoke-chamber
through the passages ¢? these currents con-
tinuing after the supply of exhaust-steam is
cut off and practically until the next admis-
sion of exhaust-steam, so that the outlets ¢
of the nozzle and the pipe f conjointly fur-
nish a continuous upward draft in the stack,
preventing back pressure or the downward
movement of relatively cold air through the
stack. By
draft I am enabled to much more completely
consume the smoke, cinders, sparks, &e., than
hervtofore. The passages ¢g* are preferably
formed by inwardly-projecting protuberances
¢', formed on the inner wall of the nozzle e,
sald protuberances bearing on the external
surface of the supplemental pipe f, as shown
in Figs. 3 and 5. ; |

The steam-jets and induced jets or currents
form a practically circular series, passing up-

‘wardly along the inner wall of the stack and

surrounding the central portion of the stack,
through which the products of combustion
pass, the said products being thus exposed to
contact with an annular enveloping stream
of steam and hot air, which facilitates the
combustion of any unconsumed produets that
may pass above the nozzle. |

g represents a live-steam nozzle which is
connected by a pipe g’ with the steam-space
of the boiler and is arranged to deliver jets
of steam under boiler-pressure upwardly into
the supplemental pipe f, said nozzle being of
annular form, so that it does not interfere

materially with the upward movement of the

products of combustion into said pipe £ The
pipe ¢’ is to be closed while the engine is in
operation and exhaust-steam is being sup-
plied through the pipe d. When the engine
1snot in operation, the pipe g’ may be opened,
the live steam supplied by it creating a con-
tinuous upward draft in the stack and pro-
ducing the same effect as the upward draft
caused by the exhaust-nozzle e. |

My invention, so far as the varying height
or depth of the annular exhaust-nozzle is con-
cerned, is not limited to the construction
shown in Figs. 1 to 9, inclusive. In Figs. 10
and 11 I show an adaptation of the said noz-
zle to a locomotive-engine. 7 represents the
stack of the engine, and 5 k represent two con-

~centric annular exhaust-nozzles, one located

within the other, the two nozzles being lo-
cated at the base of the stack. The outer
nozzle ) receives exhaust-steam from one of
the cylinders of the engine through an inlet
7’» while the inner nozzle k receives exhaust-
steam from the opposite cylinder through an
inlet £'. Thenozzlej has an inclined bottom

J% while the nozzle % has an oppositely-in- |

thus maintaining a continuous

705,713 -

clined bottom x2 |
ends of the nozzles are arranged in a circular

series. The steam is admitted alternately
into the nozzlesj and & and maintains a prac-
tically continuous draft through the stack.

I claim— - |

1. An apparatus of the character specified,
comprising a stack or conduit, and an annu-
lar exhaust-nozzle within the conduit, said
nozzle having in its upper side a series of out-
lets arranged to deliver a series of jets sur-
rounding the central portion of the conduit,
and an exhaust-pipe entering one side of said

| nozzle and arranged to deliver steam horizon-
tally thereto, the bottom of the nozzle being

inclined relatively to the top, whereby the

The outlets m at theupper 6g

70

75

30

pressure of the steam-at the several outlets is

substantially equalized.
2. An apparatus of the character specified,
comprising a stack or conduit, an annular ex-

haust-nozzle in said conduit having in its up-

per side a series of outlets arranged to deliver
a series of jets surrounding the central por-
tion of the stack, an exhaust-pipe communi-
cating with the nozzle, a supplemental con-

quit surrounded by said nozzle, and a series

of passages between the nozzle and supple-
mental conduit, whereby a series of induced
jets of air from the smoke-chamber may be
admitted to the stack. |

5. An apparatus of the character specified,
comprising a stack or conduit, an annular ex-
haust-nozzle in said conduit having in its up-
per side a series of outlets arranged to deliver

‘a series of jets surrounding the central por-

tion of the stack, and a series of protuber-
ances on its inner side, an exhaust-pipe com-
municating with the nozzle, and a supple-
mentalconduitsurrounded by the nozzle, said
pipe and the protuberanceson the nozzle form-

1ng a series of passages for the delivery of in-

duced jets of air to the stack.

4. An apparatus of the character specified,
comprising a stack or conduit, an annular ex-
haust-nozzle in said conduit having in its up-

perside a series of outlets arranged to deliver

a series of jets surrounding the central por-
tion of the stack, an exhaust-pipe communi-
cating with the nozzle, a supplemental con-
duit surrounded by said nozzle, a series of
passages between the nozzle and supple-
mental conduit, whereby a series of induced
Jets of air from the smoke-chamber may be
admitted to the stack, and a nozzle connected

‘with a constant source of steam-supply and

adapted to direct steam under boiler-pressure
upwardly through the supplemental pipe into
the stack. S
in testimony whereof I have affixed my sig-
nature in presence of two witnesses.
JOHN Y. SMITII.

e

'Witnesses: |
HORACE BROWN,
A. D. HARRISON.
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