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To all whom it may concern:

Be itknown that I, GRORGE S. LEE, a citi-
zen of the United Sta,tes residing at Haw-

thorne, in the county of Pa,ssalc and State of

New Jersey, have invented certain Improve-
ments in Furnaces; and I do hereby declare

the following to be a full, clear, and exact de-

seription of the invention, such aswill enable
others skilledinthe art to which itappertains
tomake and usethesame, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification.

My invention relates to an &pparatus for

promoting combustion; anditsobjeetis topro- |

vide an apparatus of this nature whereby
thorough chemical union of the air and gases
will be effected and the production of smoke

consequently prevented. The improved ap-
hereinafter described at length,

paratus,
which I have provided foraccomplishing this
object is especially adapted asa furnace, par-
ticularly of the steam-boiler class, and its con-
struection is such that of two processes of com-
bustion, a primary and a secondary, which
are both carried on at the same time in its
operation, the secondary combustion results

in the perfect consumption of all gases which

are evolved in and escape free from the pri-
mary combustion. In the construction re-
ferred to the combustion-chamber proper ot
the furnace is divided by a bridge-wall into

~an initial and a secondarycombustion-cham-

ber, which have communication through said
bI’ldﬂ‘e-W&H for the transmission from the one
to the other thereof of the-unconsumed gases,

and the grate-bars, which are asusual Spaced
to afford communication between the ash- -pit
and said initial combustion-chamber, are
formed in the shape of hollow flues or con-
duits that conduct bodies of air from the ash-

pit to openings in said bridge-wallthat areso |

d1sposed as to best effect the commingling of
this air with the unconsumed gases passing
outof the initial combustion-ehamber. Thus

by using the grate-bars as flues forleadingin
the bodies of air which support the secondary
combustion the temperature of these bodies
of air is appreciably raised, and so their bet-

bustion is secured; and this union is mate-

rially enhanced by certain deflecting and dis-

persing means which I employ in connection

‘with the said construction.

| ter union with the gases of the secondary com- 5o

In anotherand copending application filed 55

by me August 29, 1899, Serial No. 728,832,
of which this applleatlen is a division, 1 fully
desecribe, illustrate, and claim a peeuhar con-
struction of grate- ‘bar which I prefertoemploy
in connection with my improved combustion
apparatus constituting the subject-matter of
this application. I do not therefore herein
claim said grate-bar.

My present invention therefore consists in
an improved construction of furnace.

The invention is fully illustrated in the ac-
companying drawings, wherein——

Figure 1 is a sectional view of a furnace
of the steam-boiler class constructed after
the principles of my invention, and Fig. 2 is
a perspective view of one of a series of cer-
tain blocks or bricks used in my improved
furnace for dispersing the gases that are un-
consumed in the initial combustion-chamber.

In said drawings, a designates the exterior
wall structure of the furnace, the same being
of any well-known construction and being
provided at its front end with the usual fuel-
supply and ash-pit doors a' and a?, respec-
tively.

b is the bridge-wall, which extends trans-
versely across the furnace said bridge-wall
and another structure hereinafter described
dividing the furnace into two compartments.

Upon the bridge-wall and otherwise support-

ed in the wall structure of the furnace rests

the boiler §’, whose flues communicate with

the interior of the furnace at their rear ends
and with the stack 6° of the furnace at their
other ends.

¢ is a plate, preferably of metal, that ex-
tends horizontally across the front of the fur-
nace between the fuel-supply and ash-pit
doors, ll;s inner edge being provided with a
flange ¢’, upon whlch rest the front ends of
the grate -bars c?, the rear ends of said grate-
bars -being supported upon a girder ¢®, extend-
ing across the furnace. The front ends of
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- other grate-bars c¢*, preferably arranged in |
alinement with the grate-bars ¢?, also rest on |
the girder ¢° their rear ends being set in an
opening or individual openings c®, that are
provided in the bridge-wall. = The structure
comprising the plate ¢ and the series of grate-

<D

:_' ‘bars, i1t. will be seen, divides the forward com-
. partmment of the two above referred to into

IO

the ash-pit d and what I term an ‘“initial”
combustion-chamberd’. The other of the two
- compartments referred to is designated by the

- reference character d? and constitutes a sec-

15

20

ondary combustion-chamber. o
Each grate-bar is constructed hollow and
serves as a medium for conducting air from
- the ash-pit to the secondary combustion-
- chamber. These grate-bars may be used sin-
gly or in plurality in tandem arrangement.
"Their construction is set forth with sufficient
‘particularity in my above-mentioned copend-
ing application, it being only necessary to say

: that, as indicated by dotted lines in the draw-
~ 1ngs, a channel is formed in each grate-bar,

| :3:0

which is open, as at d® and d*, at both ends.
and also, preferably, at a subjacent point d*
1in the bar. The front opening d° of the bar |
~ may of course be plugged or closed in any

- desired manner, as by the masonry when set-
ting it-in place, if said bar is to be used singly
first or outermost bar

or it happens to be the
1in the series. . =

~ Above the openings ¢° in which the rear
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- ends of the grate-bars ¢! rest and with the

channels in which they have communiecation,
‘there is provided in the bridge-wall b an open-
ing e, which extends across the furnace from |
- ouneside wall to the other thereof. Thisopen- |
Ing is cut up into a number of smaller open-

ings by a series of vertically-disposed blocks
e', preferably constituting bricks of fire-clay,
which have the edges thereof adjacent the
irglitia,l combustion-chamber beveled off, as at
es.
18 to effect a thorough breaking up and dis-
persing of the gases that are evolved in the
primary combustion that is carried on in the
initial combustion-chamber d' and which are
forced out through the opening e into the sec-
ondary combustion-chamber. By beveling
the blocks the agitation of these gases will be
materially augmented, as will be apparent.
Upon the pier f, which I have formed at the

~ bottom of the furnace and which, extending
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across the same, constitutes a portion of the
bridge-wall b, Ierect back of said bridge-wall
a deflecting-wall /', which is slightly spaced
from said bridge-wall and has its top surface
inclined, so that the lower edge f? (which is
itsfront one) thereof is aboutin a horizontal
plane-—that is, midway between the open-
ings ¢ and ¢’, respectively. The rear edge 73
of this wall is approximately as high as the
top of theopening e, and in approximate ver-
tical alinement with it is the front lower edge

05 f* of a wall /5, that spans the furnace-cham-

ber. A narrow opening f¢is thus formed.

The object of providing these blocks &'

641,873

structure comprised in the deflecting-wall f*

and the wall f° togetherseparate the furnace-
~space into two compartinents, of which the

one comprises the primary combustion-cham-

ber and the ash-pit and the other constitutes

70

the secondary combustion-chamber. Fur-

thermore, the bridge-wall being spaced from

the structure comprising the other two walls

- It will be seen that in

75

combines therewith to form what I terma
the operation of the =

furnace above deseribed the combustion of =

the fuel that is placed upon the grate-bars is

30

supported by the air which is admitted from
the ash-pit between the grate-bars, andsimul-
taneously air enters from the ash-pit the in-

gress-openings of the channels of the several
grate-barsand beingconducted back and forth

through each grate-barpassesoutofitsegress-
' opening and the opening ¢%in the bridge-wall,

whereupon it is deflected upwardly by thede-
flecting-wall /'. Now as the gases that are

evolved, but not consumed, in the primary

combustion above referred to are driven out
of the initial combustion-chamber they are
thoroughly broken up and agitated by the

blocks are commingled in the mixing-cham-

“beveled blocks €', and after passing said =

95
ber 7 with the rising bodies of air that are
~discharged by the hollow grate-bars and are =

passing out of the openings ¢® of the bridge- | . o

wall. Thereupon the secondary combustion

begins to take place, and it is promoted not

100

only because the deflecting-wall and the wall

| fﬁj together-With thebI"'id‘vil_'_}'l"e..'!;;;J"ﬂ’l13 :fOl'm a, mix-

ing-chamber, as /7, from which there is egress
for the elements of combustion only through

a confined opening, but because in passing
through the grate-bars and being thereby
brought into close proximity to the combus-
tion that is going on in the initial combus-
tion-chamber the temperature of the fresh
bodies of air that are supporting this sec-
ondary combustion has been raised, and con-
sequently they quite readily release their
oxygen. It should beremarked thatin order
to best give the gases and other products of
combustion that are passing out of the initial
combustion-chamber properdirection, so that
they will all keep in motion, the bricks of
which the bridge-wall is composed should be

disposed so as to successively overhang each

other, as at 5.

S0 far as the grate-bars are concerned any
construction in which the grate-bars are hol-
low will suffice so long as that by it the tem-
perature of the air as it passes through said
grate-bars may be materially raised. I pre-
fer, however, to use that form of grate-bar to
which I herein briefly refer and which I par-
ticularly desecribe in my said copending ap-
plication. -

Between the bridge-wall b6 and the deflect-
ing-wall /' one side wall may have an open-
ing ¢, whereby refuse that collects there may
be removed. The pit g', formed by the space

1t will be seen that the bridge-wall and the | between these walls, may be as deep as de-
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sired, the said opening being arranged pref-
erably at the bottom of it.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a combustlon apparatus, the combi-
nation, with two compartments and a spaced

bndn*e wall and a partition structure separat-.

ing S&ld compartments, said bridge-wall hav-
ing an opening through it, of a smtable fuel-
support disposed in one of said compartments
in a plane beneath the top of said opening, and
air-conducting means discharging through
sald bridge- Wall and disposed beneath sald
openmm smd partition structure being ar-
ranged in effective proximity, and ha,vmﬂ' a
contraeted opening approximately opposed to

sald opening in the bridge-wall and the dis-

charge end of said air-conducting means, said
last-named opening being dlsposed 1n the par-
tition structure appleelably below the top
thereof, substantially as described.

2. In a combustion apparatus, the combi-
nation, with two compartments and a bridge-
wall and a deflector separating said compart-
ments, and said bridge-wall having openings
arranged one above the other and affording
communication between said compartments,
of a series of tubular grate-bars arranged in
one of sald compartments and communicat-

ing with the subjacent openings, said deflect-

1nﬁ'-wa11 being arranged in effective proxim-
1ty tosaid openings, and another wall disposed
above said deflecting-wall and spaced there-
from to form an opening approximately op-
posite sald first-named Opemngs substan-
tially as described.

3. In a furnace, the combination, with two
compartments and a bridge-wall and a deflect-
ing-wall separating said compartments, and
sald bridge-wall having openings arranged
one above the other and affording communi-

‘cation between said compartments, of a series

of tubular grate-bars arranged in one of said
compartments and communicating with the
subjacent openings, spaced dispersing-blocks

arranged in the upper openings, and another |

wall disposed above said deflecting-wall and
spaced therefrom to form an openingapproxi-
mately opposite said first-named openings,

sald deflecting-wall being arranged in effect-
ive plommlty to said openings, substantmlly
as described.

4, In a furnace, the combination, with two
compartments, of walls separating said com-
partments, one of said walls being the bridge-
wall and having openingsarranged one above
the other and the other walls being disposed
the one above the other and spaced from said
bridge-wall to form a mixing-chamber and
also from each other to form a confined open-
ing, a series of tubular grate-bars arranged
in one of said compartments and affording
communication between the same and the
subjacent openings, and beveled and spaced
blocks arranged in the upper opening, one of
sald last-named walls being a deflecting-wall
and arranged in effective proximity to said
openings, substa,nhally as described.

- 5. In a furnace, the combination, with two
compartments, of walls separating said com-
partments, one of said walls being the bridge-
wall and having openings arranged one above
the other and the other walls being disposed
one above the other and spaced from said
bridge-wall to form a mixing-chamber and
also from each other to form a confined open-
ing, a series of tubular grate-bars arranged
in one of said compartments and affording
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communication between the same and the 8o

subjacent openings, and beveled and spaced
blocks arranged in the npper opening, one of
said last- named walls being a deflecting-wall
and arranged in effective proxlmlty to said

openings, the top of said wall being inclined, &5

substantially as described.
In testimony that I claim the foregoing I

have hereunto set my hand this 20th day of
October, 1899.

GEORGE S. LEE.

Witnesses:
JOHN W. STEWARD,
ALFRED GARTNER.
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