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

zen of the United Sta,tes, residing at Chlea,go

in the county of Cook and Sta,te of Illinois,
have invented certain new and useful Im-
provements in Steam-Boiler Furnaces; and I
do declare the following to be a full, clear,

and exact description of the mventlon such.

as will enable others skilled in the art to whleh
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the figures of reference marked

thereon, which form a part of this specifica-

tion.

My invention relates to steam boiler fur-
naces.

Its object is to increase the efficiency of the
furnace by securing complete combustion of

- the gases and bnnﬂ'mﬂ' the flame directly to
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furnace,

bear tipon the boiler.
The invention consists of a 3eet10na1 fur-

nace having two fire-boxes with a flue be-

tween them leading to an under combustion
chamber.

It consists further of such other parts and
arrangements of parts as are hereinafter set

forth.

In the drawmgs, Figure 1,18 a plan section
of the furnace 1mmed1ately below the boiler.
Fig. 2, 1s a vertical longitudinal section on
the lme 22 of Hig. 1. Flﬂ' 3,18 a transverse
vertical section on the lmes 3—3 ol Fig. 1.
IFigs. 4 and 5, are similar views on the lmes
4—4 and 5—5 respectively of Fig. 1. Fig. 6,
18 an elevation of a portmn of the front of
the furnace.
~ The boiler is represented at 1, and 18 sup-
ported in the usual manner by the walls 2,
2, which form the sides of the furnace. Two
sets of grate bars are shown at 3, 3, extend-
ing from the dead plates 17, 17, to the wall o,
0, thrown across the back of the furnace and
rea,chmn' to the boiler, entirely closing the
rearward end of the fire-boxes 4, 4. Two par-
allel walls of fire brick 7, 7, separate the two
sets of grate bars and 1eaeh to the bottom of
the boiler. The walls 7,7, are set a sufficient
distance apart to form between them a flue S,
of sufficient capacity to convey the entire pro-
duets of combustion from both sections of the
These walls are perforated by lay-

 ing the bricks Open as much as may be nec-

essary to provide proper draft, the arrange-
ment of the bricks being prefera,bly such that
the open spaces in the one wall do not eoin-

“cide with those in the other wall, so that the

heat currents do not conflict and thus retard
the draft, but shoot across and strike the

“heated surface of the opposite wall, thereby

utilizing this surface to promote combustlou
Flue 8 is continued through the wall 6 into

93
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an iInner combustion chamber 9, 1nclosed

within the walls 10, 10, extending baekwm dly

from the wall 6 nearly to the end of the boil-

er, and wall 11, joining the rearward ends of
the walls 10, 10. The walls 10, 11, reach to

| the boilerandthe upper row orrows of bricks
in these wallsare set open so as to form a large
number of passages for the escape of the pro-

ducts of combustion. The walls 10 10, 11,

| aresurrounded by an outer combustlon cham-
ber 92,

~An air flue 12, enters the furnace front and
extends through the flue 8, and combustion
chamber 9, its Walls being free]y perforated
for the escape of the air so as to supply 0Xy-
gen to the burning gases. This air flue is

’preferably elevated some distance from the

bottom of the flue 8, for the purpose of heat-
ing the air as it enters and also that it may
be in no danger of being buried in the ashes
which will aceumulate to some extent within
this flue and the combustion chamber. The
door 14, is placed in the front of the furnace
and a door 13, in the wall 11, for the conven-
ient removal of these ashes.

‘The feed doors and ash-pit doors are shown
respectively at 15, 15 and 16, 16.

In practice the products of combustwn from
bothsectionsof thefurnaeearecarmedthroun'h
the perforations in the walls 7,7, into the ﬂue
8, where they become thorounhly mixed, and

| at which point a very high temperature is at-

tained. Sufficient oxygen is mixed with these
gases, being drawn in through the flue 12, to

insureatthishigh temper ature, complete com-

bustion of the carbon The draft is back-
wardly into the combustion chamber 9, and
through the many apertures in the walls 10,

10, and 11, all of which apertures are contlgu-
ous to the boiler.

that the most intense heat developed by the

It will be seen therefore
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furnace is brought into close proximity to the | bustion, substantially as deseribed and for

boiler throughout the greater portion of its
length, and the rearward portion of the boiler
i1s enveloped in flameasthe burning gases es-
cape from the combustion chamber.

The precise manner of perforating the walls
10, 11, is immaterial, In the dmwmwsl show
the snnple method of omitting each a,ltel nate
brick.
could be secured were these walls solid but
of slightly less height than the boiler so as to
leave a continuous open space between the
top of the wall and the boiler. I prefer the
form of construction shown as being the most
substantial.

Yhile the walls 7, 7, are shown as of brick
1t 18 obvious that 011161 material and form of
construction may be used. I do not there-
fore limit myself to the precise construction
shown, the essence of theinvention being the

use of the two fire-boxes, a central flue be- ‘
- tween them, openings through the walls sepa- }

rating the boxes from this flue, so that the
burning gases from the boxes are intermin-

gled, one effect being to make of the fire-hoxes

practwally a pair of retorts, yet WlthOllt re-
tarding the draft. |

Ina far naceconstructed as hereindescribed
two kinds of fuel may be used, one in each
fire-box if desired. The firing may be alter-
nate, and one section may be used while the
other is being cleared. The advantage of be-
ing able to maintain a firein one section while

“the other is being cleared is very great, for

while the heat is lessintense it is continuous,
and the flow of burning gases from one fire-
box prevents the cold air currents which en-
ter the central flue from the other from com-
1ng into contact with the boiler,and the steam
pressure is consequently but slightly reduced.

I secure ample area of grate surface by
lengthening the fire-boxes as may be neces-
sary. The increased length of the bhoxes se-
cures a very desirable distribution of the
burning gases.

I claim as my invention—

1. In a steam boiler furnace the Gombm&-
tion with two fire-boxes, of a central flue hav-
ing perforated walls opening to both boxes, a
combustion chamber whose walis reach to the

boiler and have their upper portions perfo-.

rated for the escape of the products of com-

It is obvious that the same result |

the purpose specified.
2. In a steam boiler furnace the combina-

tion with a boiler and with side walls of a

transverse wall 6 closing the baclk of the fire-
boxes, a pair of parallel perforated walls lon-
gitudinally through the furnace forming &
central flue leading through the wall 6, walls
10, 10, 11, back of the-wall 6 and forming
therewith a combustion chamber, said walls

10, 10, 11, having apertures adjacent to the
boiler for the passage of the products of com-

bustion. |

3. In a steam boiler furnace the combina-
tion with a pair of fire-boxes and with a com-
bustion chamber, of a flue for conveying the

products of combustion from both fire-boxes

to the combustion chamber and an air flue for
delivering atmospheric air to the flue and
chamber, substantially as described and for
the purpose specified.

4, In a steam boiler furnace the combina-
tion with an inner and an outer combustion
chamber, the walls separating the two ex-

i tending to the boiler and being apertured ad-

jacent thereto for the passage of the products
of combustion, of a fire box opening to the
inner combustion chamber, substantially as
descubed |

5. The combination, in a steam boiler fur-

nace, with the fire box, and a chamber, 92, 1lo-

cated back of thefire-box and formed by the
outer walls of the furnace and the boiler, of
a combustion chamber, 9, inclosed within the
chamber 9%, and havmg the upper portion of
itswalls perfm ated,substantially asdescribed
and for the purpose specified.

6. The ecombination, in a steam boiler fur-
nace; with the fire-box, and a chamber, 9%, lo-
cated back of the fire- box and formed by tlle
outer walls of the furnace and the boiler, of
a combustion chamber, 9, inclosed within thﬁ
chamber, 9%, and an air flue leading to the
combustlon chamber 9, substantmlly as de-
seribed and for the purpose specified.

In tesblmony whereof Laffix my signature in
presence of two witnesses.

OREL D. ORVIS.

Witnesses: .
L. K. GILLSON,
M. H. L. WING,
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