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15 and hydrogen for combining with said gases to

UNITED STATES

PateENT OFFICE.

OREL D. ORVIS; OF NEW YORK, N. Y.

STEAM-BOILER AND OTHER FURNAGES.

SPEGIFICATION forming part of Letters Patent No _73,200, dated IMarch 6, 1883.
| | Apphcatmn filed J anuary 13, 1883, (No model) | | |

To all whom it may concern : ]
Be it known that I, OREL D. ORVIS, 2, citi-

zen of the United Sta,tes and aresident of the |
city, county, and State of New York, havein-

g vented certain Improvements in Steam Gen-

erator and other Furnaces, of which the fol- |

 lowing is a specification.

- My invention relates to iurnaces 1n which
are arranged pipes which open into the fire-

1o chamberabove theburning fuel, through which

~ pipes are introduced with considerable force |

jets of combined steam and air, designed to
commingle with the heated gases arising from
the fire-bed and supply the requisite oxygen

produce perfecs or nearly perfect combustiou.

- In efforts to produce or promote perfect com-
bustion in the burning of fuel in furnaces prac-
tical experience shows that while jets of com-

20 bined steam and air projected over the barn-
ing fuel in the furnace, and 1n close proximity
thereto, as illustrated in my lLietters Patent No.

- 268,720, of December 5, 1832, produces the
best results, vet if the air be cold or at the-

- 25 normal temperature the temperature of the
steam commingled therewith will be lowered.
Hence the combined jet, when it enters the
furnace, is not at as high a temperature as it
should be to commingle with and properly ig-
30 nite the gases.. The reduction in temperature.
of the jet correspondingly reduces the tem-
perature of the rising products of combustion,
and instead of the gases from the jet igniting
those from the furnace they all pass off to-
3¢ gether uncombined. The temperatare must
be maintained at a high point, as the gaseous
products from the furnace will ignite cml_y;r at

-~ a high temperatore, In my patent above re-
ferred to I showed a means of heating the air

10 before it commingled with -the steam at- the

| jet apparatus.. This consisted of a large tube
or pipe, arranged in the ash-pit, the inner end
of which was closed and the outer end, which
projected out through the furnace-front, open.

45 The air-supply pipe for the jet apparatus ex-
tended from said apparatus into the larger
fixed pipe and nearly toitsinneror closed end.
By means of this device the air was caused to
enter the larger pipe, pass to its inner end at

" £o the back of the-ash-pit,and return through the
air- supply pipe. 'This dewce will heat the air |

to a certain extent; but when a large amount

of air is required LO be delivered into the fur-
nace, commingled with the steam from thejet,
the passage of the air through the pipes is so
rapid that it has not time to absorb heat
enough to raise its temperature to the point
desired before it commingles with the steam.
The object of my presentinvention is to pro-
vide a means whereby a reservoir of heated

the pipes leading to the jet apparatus will

draw for their supply of air, while the reservoir

will be filled at another point by: a supply-
pipe. Inorder that the temperature of the air

may be as high as possible, I arrange the res-

ervoir in the furnace at a point where 1t will
be protected in a measure from the oxidizing
effects of the heat, and yet be exposed at all
times to heat sufficient to raise the tempera-
ture of its contents to the required degree. 1

55 -

6o

air, so to speak, may be provided, on which

7G

3.1-‘::0, to economize the heat of the air while it

is being conveyed, and to prevent radiation,

arrange the pipes leading to and from the res-
ervoir to pass across the ash-pit and close un-
der.the grates of the fire-bed. By thus intro-
ducing a reservoir of large capacity, compara-
tively, between the air inlet or snpply pipe and
the pipes leading to the jet apparatus 1 avoid
the formation of a direct circulatory current

‘in a considerable degree, and also modify the

disagreeable noise attendant upon the rushing

75

30

of the air to the vacuum-boxes.of the Jet ap-

paratus.

" In order that my invention may be the bet-
ter understood, reference may be had to the

accompanying drawings, wherein it is illus-

trated as applied to the tulnace of an'ordinary
stationary boiler.

Figure 1 represents the farnace in horlzon
tal section on line 1 1in Fig. 2, part of the fire-
orate being broken away to Show the pipes
beneath it. TFig. 2 is a vertical mid-section
taken on line 2 2 in Fig. 1. Fig. 3 is a frag-

mentary front elevation. TFig. 4is a sectional

view corresponding to Xig. 2, designed to
illastrate a modification.

Let A represent a boiler; B, the furnace-
front; O, thebridge-wall; D, the fire-chamber;
K, the grate, and I the ash p1t These are or
m&y be of the usual kind.

G G represent jet apparatuses, which may:

90

95

100




10O

I

20

25

2 293,299

be constructed and arranged according to the
description contained in my patent of Decem-
ber 5, 1882, before mentioned. -

H is a hot-air reservoir, which I prefer to

arrange behind the bridge-wall and in the com-

bustion-chamber, but in such a position that it
will be protected in some measure from the oxid-

. izing effect of the fierce heat of the furnace.

I'is the inlet-pipe which supplies air to said
chamber H. This pipe extends from the front
of the furnace through the ash-pit and close
under the grate, passing through the bridge-
wall and connecting with the reservoir H, sub-
stantially as shown in Fig. 2.

J J are the pipes which deliver hot air to

the jet apparatuses G G from the reservoir H, |

These also extend across the ash-pit, close
noder the grate, and are arranged in all re-
spects the same as the pipe I, beforedescribed.

Where a jet apparatus G is arranged at each

side of the furnace, as shown in Fig. 1, I pre-

fer to arrange the pipes J to connect with the

reservolir H at or near its ends, and the pipe I
to connect with it at or near its center. This
18 in order that the point of ingress of air to
the reservoir shall be as far removed from the

- pointor points of egress therefrom as possible,
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so as to avold a circulatory current, as far as
Imay be, by interposing a large body of the
heated air between the inlet and outlet. By
so doing I seek to prevent the incoming air,
which 1s only moderately heated in its passage
through pipe I, from passing immediately to
and through pipesd to the jet apparatus. This
also serves to modify in a great degree the

noise which would otherwise be produced by

the rushing of the air in at the pipe I. I also

prefer to employ a pipe, I, having an area lit-
tle greater than the combined areas of the out-

let-pipes J, in order that the air may not be
forced 1n its passage to the reservoir.
InKig.4 Ihavesiiown the reservoir H mount-
ed on a support at the back of the ash-pit F
and close up under the grates. At this point
In the ash-pit the reservoir would not be sub-
Jected to.the currents of cold or normally cool
alr which is entering to supply the fire, and
the temperature of the air therein could be
maintained at a high degree. This construc-
tion is well adapted to furnaces: already con-
structed,and is somewhat less costly than that
shown in Figs. 1 and 2, as it is not necessary

to penetrate the bridge-wall, and the pipe-con- |

nections are more direct.

I may employ two pipes J to conneect each
jet apparatus G with the reservoir H in place
of one, as shown. Indeed, I do not limit my-

self to any number of pipes, either for admit- |

ting air to ordischarging it from the reservoir.
The number and size of pipes employed would
depend upon the peculiar construction of the
farnace and the number and arrangement of
the jet apparatuses employed.

I have shown my device as applied to an or-

dinary boiler-furnace; but it may also be em- |

ployed in other forms of furnaces without de-
parting from my invention.

I have shown the reservoir H as eylindrical;

but it may have any desired contour.

By the term ‘furnace,” as herein employed,
1s meant the front B and exterior walls, the
fire-chamber, combustion-chamber back of the
bridge-wall, the ash-pit, and the grate and
bridge-wall, all combined and arranged for

‘heating, &e., as shown.
lam aware that it has been proposed to con-

struct the bridge- wall of a furnace hollow,

‘and to connect it with the outer air with hol-

low grate-bars, and that air from this hollow

wall has been supplied to the jet-tubes by

means of pipes arranged exterior to the fur-
nace. My hot-air chamber is not exposed to
the direct fierce heat of the tire-chamber, and

1t does not form an integral part of the fur-

nace. It is readily removable from the fur-
nace, so that when impaired or worn out it

may be replaced, and the pipes leading from

1t to the jet apparatus are not arranged ex-
teriorly, but pass through the ash- pit under
the grate. | .

I do not herein claim the employment of jets

of combined steam and heated air for promot-

1ng combustion in furnaces, asthis was shown
and described in my before-mentioned patent;
but

- What I do claim is—

1. In a furnace provided with a jet appara-
tus for supplying jets of combined steam and
alr to the same, a removable hot-air reservoir,
which does not form an integral part of the
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furnace, arranged within said furnace at a =

point where the air it contains will be heated

| to a high degree, and said reservoir provided
with a supply-pipe and with pipes for the de-

livery of dir from it to the jet apparatus em-
ployed, all of said pipes being arranged to
traverse the ash-pit, as and for the purposes
sabstantially as set forth.,

- 2. The combination, with a furnace, of a jet
apparatus arranged to supply a jet of com-
bined steam and air to the fire-chamber of the
same, a hot-air reservoir arranged within the
combustion-chamber of the furnace, a pipe or
pipes leading from said reservoir through the
ash-pit to the outer air for supplying said res-

ervoir, and a pipe or pipes leading from said

reservoir through the ash-pit for supplying
sald jet apparatus, all arranged to operate
substantially as set forth.

J. The combination, with the furnace, of the
elongated reservoir H, arranged within the
furnace, and extending across the same, the jet
apparatuses x G, arranged to introduce jets of
combined steam and air into the fire-chamber
D, the air-supply pipe I, leading from the front
of the furnace to the reservoir through the ash-
pit, and the pipes J J,leading from the reser-
voir, nearits ends, through the ash-pit to the jet
apparatus, substantially as and for the pur-
poses set forth. - |

4. The combination, with the furnace and
the jet apparatus, of the elongated reservoir

‘H, arranged behind the bridge - wall C, as
| shown, and to extend across the furnace, the
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pipe I, arranged to connect with said reservoir my name in the presence of two subscnbmg
at or near 11:8 midale, and to lie close under the | witnesses.

grates in theash-pit, and the pipesJ J,arranged _
to connect with the reserv’oir at or near its ends, | . | | OREL D. ORVIS.
¢ and to lie close under the grates in the ash-pit, | - Wibtnesses: =~ -
substantially as set forth. o J. S.. ELKINS,
In witness whereof I have hereunto SIgned b ARTHUR L. DENMAN. |
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