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UNH‘ED STATES
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SPECIFIGATION formmg part of Letters Pa.tent No. 517,917, dated Aprll 10, 1894

- Application filed Septemher 12, 1893 Serial No. 485;356

(Nomodel,)

To all whom it may concermn:
Be it known that I, HARRY DELANEY, a citi-

" zen of the United States, residing. at New
- Albany, Floyd county, State of Indla,na,,ha,ve
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1nvented certain new and useful Improve-

ments in Smoke-Consumers, of which the fol-
lowing is a specification.

ThlS invention relates to certain new &nd '

useful improvements in smoke consuming de-
vices for locomotive or stationary steam boile

ers; and it consists substantially in such fea-
tures of construction, arrangewent, and com-
‘binations of partsas w111 heremafter be more-

particularly described.

The invention has for its ob,]eet to plowde
simplified and effective devices of the char-
acter referred to which shall render combus-
tion in the fire-box of the locomotive much

more complete than with many devices fora

similar purpose at present in use.
Theinvention also has forits object to burn

the produects of -combustion at the front of

the fire-box beneath the arch or shield where

they are consumed before an opportunity is

had for them to enter the flues which pass to
the smoke stack. |
These objects 1 a,tta,m by the means illus-

trated in the aeeompanymﬂ' dmmngs in.

which—

Figure 1 is a side elevatlon of an ordmary:
locomotwe partly broken away at the rear so
as to show the interior of the fire-box, the

said figure having my improvements embod-
ied therewifh. Fig.2isanenlarged sectional
elevation of a part of the fire-box, together
with my improved injector devices also in
section. Iig. 3 is a plan viewof a portion of
the steam and air injector devices. Fig. 4 is

an enlarged detail plan of the interiorof the

saddle beneath the smoke stack. Fig. 5 is a

sectional view of the air funnel sometimes

employed 1nstead of the air chambers.

- It has been proposed heretofore to provide
for the more thorough consumption of the
products of combustion in the fire box of a
locomotive bylocating peculiarly constructed

operating doors 1n both the front and back

of the fire box, one of which doors being to

admit steam Eto the boxand the other, air, the

opening of one door operating to close the
other, and viee versa, so that a small quan-

ity of steam could first be made toenterand ! is a tendency to an outward suction durmfr -

s

then as much air as was thought necessary to

effect the desired consumption of the pro-

ducts. This form of device is open to serious

objection since it requires constant attention

on the part of the fireman or engineer, and,
besides, the construction of the doors is both
expensive, as well as their operative devices,
and a greater or less quantity of smoke is al-

ways liable to pass through the smoke stack.

It has been further proposed to inject steam
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or air in both the front and baek of the fire

box; as well.-as both above and heneath the
grates therein, the steam being made to pass !

from the steam space of the boiler by suit-
able connections and the air being in the na-
ture of-induced currents (,a,used by the in-
jected steam through the nozzles into the box.

In this instance as well as the previous in-

10

stance referred-to, the draft is produced by a

pipe leading to the smoke stack; but, on ac-
~count of the various directions taken by the

several branch pipes leading to the injectors,
it is evident that the dlscharﬂ'e of steam up

through the stack is apt to eneounter more or
less interruption, which of course is communi-
cated to the injectors, and the result therefore

is not as complete as desired. It has still fur-

ther been proposed toleada pipe from the base

|'of the stack to the rear of the boiler, thence

connect a branch which leads to a series of
combined steam and air injectors entering the

thereof directly opposed to the force of the
external air during the travel of the locomo-
tive. This form of "‘device is also combined
with a peculiar form of saddle and stack, and
i1s only adapted to certain classes of locomo-
tives without considerable cutting and fitting.

In this instance, also, owing to the mwctmn.

of air and steam being at the rear of the

box, the operation is not at all reliable or com-
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fire-box at the rear of the box, or at the pa,rt
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plete since the products are induced to take

a direction contrary to the natural tendency
thereof, and they are therefore made to be

consumed at a point more directly in line

with the ends of the boiler flues, and the re-
sult is that smoke is-liable to escape through

the stack in considerable qua,ntlty at times.

Another objection to the form in question is
that by reason of the injectors being arranged
or located to the “rear” of the fire-box there
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the movement of the locomotive which causes
a very disagreeable noise, which, of course,
is very annoying to the enﬂ'meer as well as
others.

My invention is dlstmn'mshed from the
types recited in that I am “enabled to attach

- my improvements to any form of iocomotive

o
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in use without any cutting or fitting beyond
the formation of a few holes

not employ any special form of stack or base; ;
and,furthermore, by the construction and ar-

'rangement of the devices as hereinafter de-
seribed it will be seen that the solid or heavier
products are burned or consumed at a pomt.
where they are most likely to pass in going.
toward the flues, that is to say, at the fmnt-

of the fire box and beneath thearch. DBythe
use of my devices also the very disagreeable
noise ocecasioned by the use Df some of the
former devices referred to is almost 1f not

entirely overcome.
In the annexed drawings, 1, designates an

ordinary locomotive; 2, the smoke stack; 3,

~ the fire box,and 4 a cuwed arch or shleld lo-
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cated mtellolly of the fire box and slightly
inclining toward the forward end of the loco-
motive, or as I have designated herein, the
< front?’ of the fire box. Ib has been (16111011-
strated by actual experience that before pro-
ceeding to the boiler tubes or flues, the pro-
ducts of combuastion will pass first up over
the lower end of the arch as indicated by
the arrow, and if any considerable quantity
thereof gets past such point, there is always
alarge percentage of escape to the stack with
nearly all forms of consuming devices at pres-
ent in use. 1, therefore, arrange across that
end of the ﬁre box toward the Stack and be-
neath the arch, a series of steam injectors 9,
which are screwed steam tight into corre-
sponding collars 6, which are formed on or
attached to a steam chamber 7, with which
all of said injectors 5 com mnmca,te The
said steam chamber 7 is of course closed at
its ends while secured onto each injector at
S is a collar or sleeve 9 in each of which 18
secured a hollow perforated hood 10, which
hoods, together with the sleeves 9 consutute
separate air chambers or passages which sur-
round the injectors in such manner that jets
of steam passing through the-injectors into
the fire box will cause mduced currents of air
to enter the fire box together therewith, the
airentering the perforationsof the hoods from
without. It willof course be understood that
as my injector devices are arranged ahead of
the wind a very strong and powerful induced
current will be had. |

The free ends of the sleeves or collars 9 are
interiorly threaded for a short distance as at

11, into which are screwed the ends of small

I‘urther I do

¥
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tubes 12, which are securely fitted in suitable
openings formed in the fire box.
The steam chamber 7 may be constituted

of onlya single piece or a number of separate

sections smtably joined together, as desired.
I prefer to employ the hoods or cap or caps
10, as shown, for the reason that dirt is pre-
vented from being carried in to a large ex-
tent, but I have also found that the use of a
funnel 13, such as shown in Fig. 5, glves very
oood results.

Located in the base of the smoke stack is a
circular or ring pipe 14, provided with a se-
ries of perforations 15, which ring is suitably
held in place by two or more clamps 16. Con-
necting with said ring is a short pipe 17 which

is coupled to a longer pipe 18, that extends

back to the rear end of the boiler and con-
nects with the steamn space thereof by means
of a pipe 19,the latter having the usual valve
20. Conuectmg also with Sald pipe 1818 a
branch pipe 21, which extends around to a po-
sition about centrally of the steam chamber
7, to which latter it is connected in any suit-
able manner. Suitableadditional valves may
be provided if desired, wherever needed.
From the foregoing construction and ar-
rangement, it will be seen that by the pas-
sage of steam through pipe 18 and its branch

' 21, a foreed draft w111 be created at the base

|

of the stack through the perforated ring

which draft will carry oft all the gaseous pro-—
ducts, and will induce the hedmm or solid
products to follow the course indicated by the

arrow, Fig. 1, that 18 to say, beneath the arch

forwardly of the locomotive. Such produects

being met by the incoming blasts of air and

steam will be immediately consumed. Thusit
will be seen that the products of combustion

are assisted in taking the course they would

natarally follow instead of being drawn from

such course and carried up in line with the

flues before being burned.

Without llmltmg myself to the precise con-
struction and arrangement of parts shown, I
claim—

In a smoke consumer for locomotives, the

injector devices consisting of the steam cham- |

ber 7 formed or provided with the collars 6,
steam injectors fitted to such collars, the
sleeves or collars 9 fitted to the injectors, and
the air receiving hoods provided with open-
ings, substantially as described.

In testimony whereof I have swned my
name to this specification in the presence of
two subscribing witnesses.

HARRY DELANEY.

Witnesses: -
FRANK J. WINKELS,
WARREN PLOWMAN.
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