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To all whom it may COnCern:

Be it known that I, OREL D. ORVIS, a citizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have |
invented certain new and useful Improve-
mentsin Steam-Boiler Furnaces; and I do de-
clare the following tobe af ull, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it apper-
tains to make and usethe same, reference be-
ing had to the acecompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specifieation.

T'his invention relates to steam boiler fur-
naces; its object being to secure complete !
combustion of the carbon and other inflam-

il

The invention consists of retort flues lead-

ing from the fire box and opening laterally to
a larger combustion flue, into which a supply |
of air is fed and from whiech the products of !
combustion escape through a long, narrow,
lateral opening, combustion being then com-
plete. | o ,
In the accompanying drawings, Figure 1 is
a plan view of my furnace, taken immediately |
below the boiler. Fig. 2 is a central vertical
longitudinal section. Fig. 3 is a transverse
vertical section, looking back from the fire
box taken upon the line 8—3 of Fig. 1.  Fig.
4 18 a similar view taken back of the fire box
upon the line 4—4 of Fig. 1.

- The furnace is built with the usual front,
side and rear walls, marked in the drawings
The grate is of ordi-
nary form and is shown at B. The boiler is

N N

‘represented at C, and the smoke flue leading
to the stack at c. -

At the rear of the grates islocated atrans-
verse partition, a, extending to the Dboiler.

Fluaes, D. D., preferably two in number, of

ample capacity to earry off the products of
the combustion in the fire box, lead back l
through the partition, o, a short distance and
have their rear ends closed, as shown at d.
Between and below the flues, D. D., is built
another and larger flue, E, which extends from
the partition, a, to a bridge wall, a’, located
%LI'%I@I' back than the rear ends of the flues,

3 * .

Lateral passages, d’, d’, lead from the flues,
D, D, throughout their entire length back of

the partition, a, to the flue, E, and a lateral
‘passage, ¢, leads from the flue, E, nupwardly
between the flues, D, D, into the chamber in-
closed by the walls, A’, A’, the boiler and the
‘partition, a. The rear end of the flue, E, is
closed by the bridge wall, a’.

- Anopening, f, is formed in the partition, a,
below the grates, B, and leading to the fAue,
K. This opening, f, in the partition, a, is
‘closed by a removable plate, F, having an
‘aperture, f, closed by a flap door, G, hinged
above it.
door, (v, and extends through the front wall,
A, and serves as means for controlling the
door, G, for the admission of air to the flue,
E,from the ash pit,in such quantitiesas may
be desired. |

The walls of the flues, D, D, and E are pref-
erably of masonry and stay blocks, d? and e’
are set in their lateral openings, d’, e, to pre-
vent them from closing together.

A hood,in the form of a forwardly project-
ing arch, H, covers the front end of each of
the flues, D, D, the inner end of the arches,
H, H, resting upon a bracket, s, anchored to
the partition, a, and their outer ends being
supported by the side walls, A’, A’, of the
furnace. At a®is shown the usual opening
in the rear wall, A% of the furnace, for con-

venience of access to its rearward chambers.

The fire box is roofed by the boiler, C, so

that the advantage of direct radiation upon

the boiler from the burning fuel is secured.
'T'he arches, H, H, are also exposed to the di-
rect radiation from the burning fuel and be-
coms heated to a high degree, so that the
gases enter theflues, D, D, at a high tempera-
ture. These flues serve as retorts and being
closed at their outer ends and discharging
only to another retort, become very hot, there-
by insuring the delivery of the gases to the
combustion flue, X, at such a temperature
that they are ready to unite with the air in-
troduced-into the flue, E, through the aper-

A thrust rod, g, is attached to the
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ture, f/, and the open end, ¢’, of the flue, and

perfect combustion is thereby secured.

The retort flues, D, D, being shorter than .

the combustion flue, E, and the passages, d, d,

being so arranged that the gases from the two
flues, D, D, are thrown together with great
velocity in the forward end of the combustion
flue, where the air is brought directly into
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contact with them, complete combustion is |

assured by the perfect intermingling of the
oases with the air. |

In ordinary practice, the heat is concen-
trated upon the forward one-third of the
boiler. By conveying the combustible gases
into a longitudinal combustion flue having
a long, narrow discharge passage opening
toward the boiler, I am able to greatly in-
crease the area of the Loiler surface to which
the heat is directly applied, thereby increas-
ing the efficiency of the furnace for steam
production, while escaping the bad effects
upon the boiler ineident to the concentration
of the heat upon a small portion of 1is sur-
face. The bridge wall being located imme-
diately back of the combustion flue holds the
hot vapors close to the boller:

The opening, 7, in the partition, a, is of sui-
ficient size to enable a man to pass through
it, for the purpose of cleaning the flae, L. It
is not essential that the air be introdueced
through this opening, as it may be brought in
through some other passage if desired. 1 pre-
fer this construction as being simple and for
the reason that it conveys the air through
the hot ash pit, and thereby raises 1ts tem-
perature considerably before it enters the

combustion flue.

I claim as my inventicn—
1. The combination with a fire box, of the

retort flues, D, D, leading therefrom and hav- 1

ing their rear ends closed, a combustion flue,
E, passages d’, d’, leading from the retort
flues to the combustion flue, and a passage,
¢, leading from the combustion flue, substan-
tially as deseribed.

9 The eombination with a fire box, of a re-
tort flue leading from the fire box, and a hood
above the front end of such flue and extend-
ing forwardly into the fire box, substantially
as desecribed. |

b

|
!

\

3 The combination with a fire box, of re-
tort flues leading from the fire box, a combus-

tion flue, E, having a discharge passage, ¢, 45

passages leading from the retort flues to the
combustion flue, and means for delivering &
supply of air to the combustion flue, substan-
tially as described. |

4. The combination in a steam boiler fur-
nace, with the boiler, C, of a fire boX, a parti-

tion, a, forming the rear wall of the fire box

and extending to the boiler, retort flues lead-
ing from the fire box through the partition, a,
and having their rearward ends closed, a com-
bustion flue, E, having a longitudinal dis-
charge opening, passages leading from the
retort flues to the combustion flue, a bridge

wall back of and closing the rearward end of

the combustion flue, an ash pit below the
orates, and a passage from the ash pit to the
combustion flue, substantially as desecribed.

5. The combination in a steam boiler fur-
nace, with the boiler, C, of a fire box, a parti-
tion, @, forming the rear wall of the fire box
and extending to the boiler, vetortflues leading
from the fire box through the partition, a, and
havine their rearward ends closed, arches ex-
tending forwardly from the partition, a, and
inclosing the ends of the retort fiues, a com-
bustion flue, E, having a longitudinal dis-
charge opening, passages leading from the
retort flues to the combustion flue, a bridge
wall baek of and closing the rearward end
of the combustion flue, an ash pit below the
orates, and a passage from the ash pit to the
combustion flue, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses. |

OREL D. ORVIS.

Witnesses:
Lovuls K. GILLSON,
SPENCER WARD.
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