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IUNITED STATES

PaTENnT OFFICE.

FRANCIS LITTLE, OF MARSHALL, TEXAS.

CINDER AND SMOKE CONSUMING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 491,738, dated February 14, 1898.
Application filed May 21, 1892, Serial No.433,891. (No model.)

To all whom it may concern:

Beit known that I, FRANCIS LITTLE, a resi-
dent of Marshall,in the county of Harrison and
State of Texas,haveinvented certain newand
useful Improvements in Cinder and Smoke
Consuming Apparatus; and I do hereby de-
clare the following {o be a full, clear, and ex-
act description of the invention,such as will
enable others skilled in the art to which it per-
tains to make and use the same.

The invention relates to devieces for con-
dueting exhaust steam, gases and cinders to
the fire place of a boiler and is primarily in-
tended for use in locomotive boilers, and its
object is to increase the efficiency of such ap-
paratus.

The invention consists in the construction
hereinafterdeseribed andparticularly pointed
out.

In the accompanying drawings, Figures 1,
2 and 3 are respectively side, front and rear
elevations of a locomotive furnace and boiler
with the present improvement applied there-
to, the several figures being partly in section.

The fire place, boiler, steam dome, smoke
archand stack including deflector and screen
are] of usual form except as hereinafter speci-
fied. i

Letters A and B denote air supply pipes
provided with flaring receiving mouths A’ and
B’ and with dampers or cut offs A’/ and B'’.
The mouths of the pipes open toward the
front of a locomotive and are located prefer-
ably at the side of the smoke arch. Back of
these air receiving mouths or funnels the
pipes A and B extend through suitable open-
ingsorhandholesinthewall of thesmokedrum
or arch.and are coiled around inside said wall
for about three fourths of its circumference
and extended to a point near the top of the
smoke drum where they join respectively the
arms of a T coupling F by means of which
they both communicate with a cinder con-
duecting pipe G, through the main member F/
of said coupling. The mouth of the branch
T’ of the coupling has a downwardly inclined
cover for the purpose of exeluding cinders
deseending through the einder pipe G. The
pipe G communicates with the smoke stack
and receives cinders, gases and steam there-
from through the cinder horn G’ which is in

effect a continuation of said cinder pipe.
This horn is frusto-conical in shape and its
larger end or mouth is joined to the foot of
the stack cone and surrounds the barrel K of
the stack and includes an annular space com-
munieating with the stack cone. The cinder
pipe hasa gradual downward inclination. It
runs downwardly along the side of the boiler
to the rear of the latter within the cab at a
point about on a level with the upper part of
the furnace door IT and from thence to the bot-
tem of the door way where it is provided
with a discharge opening into the furnace.
The door is supported to move above and on
the discharge end of the cinder pipe and
should make a good joint therewith.

L indicates a brick arch sitnated over the
fire bed and adapted to deflect down upon it
the ecinders, gases and heated air supplied
from the cinder pipes through an opening be-
low the door which opening is adapted to be
closed when desired by a damper M, provided
in the present instance with a handle and
lateh to hold it in closed position.

The damper is indicated in dotted lines in
Fig. 1, the position of the handle correspond-
ing to the closed position of the damper be-
ing indicated by dotted lines in Fig. 5. The
perforated end of this pipe forms a sill or rest
for the door.

E, E, denote the nozzles of exhaust pipes
B’ and I is a “petticoat” pipe or chimney
over the same. Thesmaoke, gases and cinders
are drawn into this pipe by the exhaust and
conduected to the foot of the barrel K of the
smoke stack. The pipe D leads from one of
the exhaust nozzles up alongside the *‘petti-
coat” pipe to the upper part of the smoke
drum and out through its sideinto thecinder
pipe, where its end is bent and directed to-
ward the furnace. The situation of the pipe
C within both the chimney and barrel heats
the steam therein and adds to its efficiency
whilethe downwardly bent portion disecharges
near the mouth of thecinder horn. By pref-
erence the pipe D passes through the part I’
of the couplingF. Thepipe Calso communi-
cates with one of the exhaust nozzles and
running alongside pipeD to near the coupling
T it is thence extended up through the bar-
rel of the smoke stack and being bent over
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its upper edge runs down to a point below
the sereens and near the upper end of the
cinder horn.

In operation air enters the pipes A and B
and after being warmed through the walls of
said pipes within the smoke drum it is dis-
charged downwardly within the cinder pipe.
The amount of air can be regulated by the
dampers in said pipes. Simultaneously with
the injection of air, exhaust steam is dis-
charged through pipes C and D and by its
induoctive effectaided by back pressure caused
by the striking against the stack cone of the
main part of the exhaust draws the cinders
and heavier gases from the lower part of the
cinder screen down through the horn G’ into
and through the cinder pipe and injeects the
same mingled with the heated air into the
furnace where the combustible elements are
thoroughly -burned. Since the product of
complete combustion, that is earbonic-acid is
much hotter than the produect of partial com-
bustion, that is carbonic oxide and hotter
also than vapors and unconsumed carbon or
smolke, it is also lighter than these substances
and ‘escapes more quickly from the stack
whereby it results that the more combustible
products such as smoke and carbonic oxide
are returned by the devices above described
to the furnace to be thoroughly burned, while
the incombustible carbonic acid and the
highly heated nitrogen closely associated with
itare discharged into the open air.

It is not essential that a double exhaust
nozzle be employed since a single one would
operate in like manner. Neither is the pre-
cise location and arrangement of parts nor
any particular sizes thereof of the gist of the
invention as these can be varied by mechani-
cal skill without departing from the inven-
tion provided that substantially the same
principles of construction and operation are
preserved. )

The following diametric dimensions have
been found to be suitable and the apparatus
constructed accordingly operates with good
suceess. The air pipes may be three inches
with mouths seven inches at their widest part.
The pipes C and D may be three fourths of
an inch. The arm F’ of the coupling has a
bodyaboutthree and one-half inches provided
with a flattened or oblong mouth and the
other member of the coupling will be nearly
as large the size being dependent to some ex-
tent on the size of the space, in the particu-
lar style of boiler used, between the steam
pipes of the boiler and the wall of the smoke
arch. The pipes C and D by preference are
detachably connected with a nozzle by means
of a plug to provide for cleaning said nozzles
which latter may have a bore of three fourths
of an inch and a discharge orifice of about
one half an inch. The cinder pipe may be
made to fill about three and one half inches
of the door space. ) '

Having now particularly described and as-
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certained the nature of my said invention,
and in what manner the same is to be per-
formed, I declare that what I claim is:—

1. The combination with afurnace, a smoke
stack and the barrel thereof of the air inlet
pipes and the cinder pipe provided with the
frusto-conieal horn and extending from the
foot of the stack cone nearthe top of the bar-
rel to the furnace, said air pipes entering the
smoke space of the furnace near its front and
extending spirally about the walls of the same
to near its top and rear portion and there
communicating with the cinder pipe.

2. The combination of the boiler and far-
nace, the cinder pipe connecting the furnace
stack and its fire place at the bottom of its
door way and forming a sill or rest for the
door, a pipe for discharging exhaust steam
into said cinder pipe, a coupling F and air
inlet pipes communicating with the cinder
pipe by means of the coupling having a mouth
provided with a downwardly inclined cover,
said discharge pipe for steam passing through
the said coupling and under the cover sub-
stantially as set forth.

3. The combination of the boiler, furnace,
and stack, the latter having a barrel K hav-
ing a frusto-conical horn surrounding the bar-
rel and communicating with the space be-
tween its upper part and the stack cone at
the foot of thelatter, with the cinder pipe, the
air inlet pipes passing through the smoke
space of the furnace, and the exhaust steam
pipe passing through the said barrel and hav-
ing its end bent toward the furnace and ter-
minating near the enlarged mouth of the horn
substantially as set forth.

4. Thecombination of the furnace and stack
cone with the air inlet and cinder discharge
pipe, said pipe having a horn with enlarged
mouth fitting the contiracted lower end of the
stack cone and extending downwardly with a
continuousinclination at theside of the boiler
and furnace to the bottom of the door and
steam pipes above and below the horn where-
by cinders and air are forced into the fur-
nace; substantially as set forth.

5. The combination of the furnace and stack
cone with the air inlet and cinder discharge
pipe, said pipe having a horn with enlarged
mouth fitting the econtracted lower end of the

stack cone and extending downwardly witha

continuous inclination at the side of the boiler
and furnace to the bottom of the door and
steam pipes above and below the horn and a
refractory arch whereby cinders and air are
forced into the furnace under said arch; sub-
stantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subsecrib-
ing witnesses.

FRANCIS LITTLE.

Witnesses:
D. COPELAND, -
J. H, TouHY.
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