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STEAM-BOILER FURNACE.

SPECIFICATION forming part ‘of Letters Patent No. 303,196, dated August 5,1884.

Anpplication filed Cetober 16G,-1883.

To all whom it may concermn:
Be it known that I, BENNARD TOPMILLER,
a citizen of the United States; residing at Cin-

cinnati, county of Hamilton, and State of Ohio,

haveinvented certain new and useful Improve-

ments in Steam-Boiler Farnaces, of which the.

following is a specification.

This invention is an improvement upon that
shown in my Patent No. 274,854, dated March
27, 1882. 1Its object is to introduce direetly
into the fire-chamber, at the bridge-wall, at-
mospheuc oxygen carried throuwh the heat
ing-chamber in pipes, which are placed di-
rectly in the line of draft,to superheatthe air,
so as to be more 1'ead11v combmed with the
cases.

The invention consists, essentmlly in peeu-
liarly-shaped discharge-tubes built into the
bridge-wall, and the location of pipes con-
necting with the tubes.

It also consists in introducing, by means of
curved pipes, atmospheric air into the gases
after they have passed over the fire-chamber
and before they have reached the flues which
carry them into the rear chamber of the fur-
nace.

It also consists in.certain peculiarities of
construction, all of which will be first fully
desecribed in connection with the accompany-
ing drawings, and then particularly pointed
out in the elaims.

In the drawings annexed hereto, and form-
ing part of this specification, Figure 1 is in
part a perspective and seétional view of a
steam-boiler furnace embodying my improve-
ments. Fig. 2 is a vertical section -taken
transversely through the fire-chamber in front
of the bridge-wall. TFig. 3 shows in front ele-
vation the tubes which discharge into the fire-
chamber. Fig. 4 is a transverse section along
the frout of wall F. .

In the different views of the drawings like
parts are represented by similar reference-let-
ters.

The outer walls of the furnace are repre-
sented by A. The wall ‘B has an offset in
front of it to support the inner end of.the
grate-bars, and the inelined tile B, which rests

back of the grate-bars and extends up to a.

short distance below the boiler. The rear por-

outside.

(Xo model)

tion of the bridge-wall is built to eurve around
the boilers, leaving a space between it and the
boilers for the passage of the gaseous produets
of combustion. Into this wall are built three
(8) discharge-tubes, the inner ends of which
are circular to enter sockets in the air-pipes C,
which pass along backward parallel with the
boilers and extcnd through the walls of the
furnace, communicating with the air on the
The center tube, D, isflattened down
equally from each side of the center, and the
side tubes, E, are flattened only on one side.
so that the forward ends of all tubes extend
into-the fire-chamber just above the inclined
tile B, so as to discharge the air in thin sheets
into the gases arising from the fuel on the
grate-bars. Bacic of the bridge-wall is a
chamber formed by the wall T\ In the lower
part of this wall T are two (2) return-flues, G,
extending back inte a larger chamber formed
by the two walls F and H. “The wall I has also
two (2) flues in its lower part, through which
the products of combustion must passinto the
rear chamber, I, on their way to. the boiler-
flues. From the rear of the furnace also ex-
tend small pipes J,which rest upon the wall I
and curve upward to discharge against tiles K,

' which also rest upon the wall F before arch-
ing over the pipe O, leaving between their

upper edges a space, through which the air
from the pipes J passes in a thin sheet into
the gases passing over the wall I and tiles K.
The space at the back of the tiles is closed
around the pipes, forming & small chamber,
into which the air is discharged, and from

which it passes through the opening between -

the upper edges of the tiles, thus causing a
partial vacuum in the chamber in front of
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wall F, to supply which the heavier and un- *
consumed gases are thrownbackward through- 9o

the flues G and carried up to be supplied W]th
oxygen in their p.xsswe over the wall I and
tiles K.

I have shown my 1mp1 ovements applied to
a two-boiler furnace, in which case it is best
touse the three pipes D E E, discharging into
the fire-chamber; but for a single-boiler fur-
nace I use only the pipes E, arranged upon
each side of the boiler, and where more than
two boilers are used; the discharge-pipe D is

95

104




10

" to combine with any unconsumed gases.
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used between the boilers and the discharge-
pipes E between the side boilers and the side
walls of the furnace.

In practice I find it best to allow but a lim-
ited amount of air to pass to the fuel through
the ash-pit, and the lower doors are therefore
usually closed, the necessary amount of oxygen
beingsuppliedinahighly-heated state through
the pipes © and their discharge-nozzles D E
into the fire-chamber. The gases in the fire-
chamber are thus thrown backward toward
the front of the furnace, and being supplied
with the oxygen, are forced in contact with
the boiler and carried back over the bridge-
wall T and pipe C into the chamber formed
by the walls I and H, receiving in their pas-
sage over the wall I a fresh supply of oxygen
The
gases are then carried downward through the
Hlues in wall I, the lighter portions passing
into the chamber I, and thence through the
boiler-flues to the uptake. The heavier or
unconsumed portions of the gas, returning
throungh theflues G, pass again over the wall I
and receive a fresh supply of oxygen from the
pipes J.- It willthus bé seen that the gases, in
their passage over the fire-chamber, are thor-
oughly broken and mixed with oxygen before
passing to the flues or chamber 1, thus effect-
ing asaving of fuel, producing nearly uniform
heat in all parts of the furnace, and effectnally
preventing smoke.

I do not desire to 1imit myself to the exact
location shown of the pipes C J, but believe
the position shown is the best, as they are di-
‘reebly in the line of draft, and therefore are
subjected to the most heat,and assist in break-

ing the volume of the gases to insure thor-
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ough mingling of the oxygen and carbonic ox-
ide, to produce perfect combustion; and it is
evident that good results would be obtained
even if the wall I, flues G, and pipes J were
omitted; but

‘What I claim as new, and desire to secure
by Letters Patent, is—

I3

1. In a steam-boiler furnace, the combina-
nation, substantially as specified, of the fire-
chamber, the flattened tubes in the upper por-
tion of the bridge-wall, and arranged to dis-
charge superheated air in thin sheets into the
gases in the fire-chamber forward of the bridge-
wall, and the pipes C, connected to the tubes

in the bridge-wall, extending back to the rear -

and outside of the furnace, with the wall H
and chamber I, said wall H having flues at
the bottom communicating with the said cham-
ber I.

2. The combination, substantially as speci-
fied, of the bridge-wall curved around, leaving
a uniform space between its top and the boiler,
of pipes C and flattened tubes, arranged, as
shown, to conduct the air from the outside of
the furnace and discharge it in thin sheets in
front of the bridge-wall, the walls I and I
forming chambers back of the bridge-wall,
pipes J, inclined tiles K, arching over the
discharge end of said pipes, the said wall ‘I
having flues to communicate with the rear
chambers of the furnace, and the wall F hav-
ing return-flues G, for the purpose of conduct-
ing the unconsumed gases back to the cham-
ber formed Dby the walls I and bridge-wall.

3. In a steam-boiler furnace, the combina-

tion, substantially as specified, of the bridge-
wall having .inclined tiles B, the discharge-
tubes D E E, and pipes C, arranged to con-
duct air from the rear of the furnace and dis-
charge it in a heated condition into the fire-
chamber,above the tile B, the wall I¥,and tiles
K XK, forming a chamber around the pipes on
top of said wall, with the pipes J, extending
from the rear of the furnace,and having their
inner ends eurved upward to discharge heated
air into the chamber formed by tiles K.-

BENNARD TOPMILLER.
Witnesses:

T. A. BRUHL,
GEo. J. MURRAY.
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