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7’0 all whom it may concern.:
Be it known that I, Joux 5. AXDREWS, 2

citizen of the United States, residing at the

city of Gary, in the county of Tuke and
State of Indiana, have invented certain new
and useful Improvements in Combustion Ap-
paratus, of which the following 1s a spectii-
tion. : o D
My invention relates to the combustion of
fuel in the furnaces and fire boxes of boilers
and particularly to the use of high volatile
coals therein. Under ordinary conditions a
large portion of the gases and carbon given
off at the first application of heat to the coal
passes through the apparatus unconsumed
and with entire loss of their heat values, and
appears at the chimney top as atmospheric
l _ It 1s the object
of my invention, and in the practice thereot
I am able to consume the gases and smoke
of cormmon bituminous coal in the Turnace
thereby greatly increasing their practical ef-

ficiency and conserve their entire fuel values.

My improvement is simple and readily at-
tached to fire box or tubular boilers whether
alrcady used or in process of construction,
with the additional advantage of increasing
their steaming capacity. S

The principles of my invention are illus-
trated in the drawings in which, '
~ Figure 1 represents a vertical section ot a
fire box on the line I—I of Ifig. 2;

Figure 2 is a vertical section of the same
on the line II-—II of Iig. 1;

Figure 3 is an enlarged vertical section of

my appliance on line ITT—IIT of Iig. 1 and.

illustrates the water circulation therein;
Figure 4 shows another constraction of
said improvement; and ' '

Tigure 5 is a horizontal section on the line

V—V of Ifig. 1. _
Further deseribing my  invention with
roference to the drawings in which like char-
scters of reference denote like parts,
1 is a wall upon which is supported a

hoiler having the shell 2, the fire box with

cide walls 3—3 and crown sheet 4. Flues 5
lead from the rear portion of the fire box
and 6—6 are the grate bars on which
the fuel is supported. Transversely of
the fire hox - place Ty
wpll dependent over the grate. Said fire
walls comprise. a hollow front member
7. a hollow rear member 8 and tubular
connections @ and 10 by which the said front
anid rear members are internally connected

stantially as indicated by the arrows in Fig.
e

a unitary fire

and by which they are also spaced from
each other to form the downfiue 11. Said
members are of suitable sheet metal and the
constituent parts thereof may be secured to-
cether by welding or by riveting in the. or-
dinary manner of botler construction. The
rear member 8 should be somewhat higher
than the front member 7 and the top thereof
should extend thereabove sufficiently fo take
the boiler connections 13 and to permit them
to pass forwardly over the top of the front
member. Said connections may be provided

with elbows 14 and nipples 15 by which

attachment is made to the crown sheet 4 and
thereby interior connection made between
the said rear member and the boiler.  In
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like manner the front member 7 1s intermilly

connected with the boiler by means of tubu-
lar connections 16, elbows 17 and nipples 18

which take into the sides 3 of the fire box.
The said connections with other attachments
will secure the fire wall in place within the ..

fire box but the exact number, spacing and
relation thereof as well as of the tubular
spacing pieces 9 and 10 are immaterial and
may be varied according to the size of the

device and in accordance with the judgment .
of the maker. It is important to have free

circulation -of water through the device.
This should be borne in mind 1n arranging
such details of construction although the ar-
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rangement shown may be found fully effec- .

tive under all ordinary conditions. The cir-

-

culation of water therethrough will be sub-

3. The burning of the plates, of which tl

steaming capacity is added to the boiler. .
In installing the apparatus, the ends

20

dependent wall is constructed, is thereby -.
prevented ‘while a considerably increased

95

should fit tightly against the sides of the fire

box or any spaces therebetween should be -.

closed and sealed against the passage of
oases by a fire clay or other refractory ma-
terial 20.  And the top of the rear member
should he closed in like manner with refer-

100

ence to the crown sheet. In practice, I pre- .

fer to do this by means of fire brick 24 us-

ing such luting as may be necessary to make
practically gas-tight joints. _
In practical use when a fire box 1s

the fire is built upon the grate bars 6 in the

usual manner, so that the fuel forms a bed,
the top of which is closely adjacent to the

lower edges of the hanging fire wall formed

105

cequipped as described with my improvement .
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as above deseribed. When additional fuel is
added 1t will cover the space Letween such
wall and the door. As the smoke and the

free gases of combustion are given off, they

1

pass upwardly and between the crown sheet
and the top of the front member of the de-
pending fire wall, and thence through the
downflue between the two members as indi-
cated by the arrows, thereby coming in con-

tact with the surface of the heated coal body

where they are completely consumed. As
the combustion proceeds and the fuel is more
or less coked, it will fall forwardly into the
more highly heated area under and beyond
the sard hanging %all, which action should

be aided in the process of firing, thereby

maintaining the bright fire and the high
heat of that section of the. fire box. Space
1s thus afforded into which additional quan-
tities of fresh fuel are supplied from time
to time as needed, where it 1s coked and the

distilled gases are given off to be passed to

the front of the fire box

as hereinhefore ex-
plained. |

I have deseribed my invention with refer-

ence to a fire boiler, and I have illustrated
the two members forming the arch or fire
wall ag constriicted in one piece as shown in
Fig. 1, or in two pieces as shown in Fig. 4.
Which particular form is used will depend
on convenlence of installation. In most

‘cases 1t 1s possible to use unitary members.

But whether made in one or more sections
the principle of operation is the same: cach
member 1s to be considered as a unit and
such constructions are to be held equivalent
and so understood thronghout the specifica-
tron and claims.

It 1s also evident that my improvements

as well as fo new ones in course of constrie-
fion, so that the form, connections and

means of attachment may be greatly varied

according to the necessities of the particu-

lar case without departing from the essen-

tial principles involved.

What 1 ¢laim as new is:—

L. A furnace structure having a hoiler.
fire box, and ash pit, a depending bafile wall
structure dividing the fire box into o front
firing chamber and a rear combustion cham-
ber and extending downwardly to the nor-
mal top level of the fuel, a erate under-
neath the fire box. said bafie wall inelud-
ing & hollow front wall member and a hol-
low rear wall member directly interioriy

connected together and spaced from each

other to form a down draft passageway
therebetween and separate means interiorly
connecting each of said hollow wall mem-
bers directly with the interior of the boiler.

2. A turnace structure having a boiler,
fire box, and ash pit, a depending baflle wall
structure dividing the fire hox into a front
firing chamber and a rear combustion cham-

1,459,840

ber and extending downwardly to the nor-
mal top level of the fuel, a grate under-
neath the fire box, said baffle wall including
a hollow front wall member and a hollow
rear wall member directly interiorly con-
nected together and spaced from each other
to form a down draft passageway therebe-
tween, means interiorly connecting one of
sald members with the upper part of the
boiler and means interiorly connecting the
other of said wall members with a lower
part of the boiler. , |
3. A furnace structure having a boiler, fire
box, and ash pit, a depending Dbaflle wall
structure dividing the fire box into a front
firing chamber and a rear combustion cham-
ber and extending downwardly to the nor-
mal top level of the fuel, a grate underneath

the fire box, said baffle wall including a hol-

low front wall member and a hollow rear
wall member directly interiorly connected
together and spaced from each other to form
a down draft passageway therebetween,
means mteriorly connecting the rear men:-

“ber with the upper part of the boiler and

means interiorly. connecting the front wall
member with the lower part of the boiler.

4. A Turnace structure having a boeiler,

fire box, and ash pit, a depending baffle wall
structure dividing the fire box into a front
firmg chamber and a rear combustion cham-
ber and extending downwardly to the nor-
mal top level of the fuel, a grate underneath
the fire box, said baffle wall being in the
form of a unitary attachment and compris-
ing a hollow front member and a hollow rear
member, tubular devices interiorly connect-
ing sald members and spacing them for

\ the establishment of a down flue therebe-
may be applied to different forms of boilers

tween, a hollow device making interior con-
nection between the upper part of said rear
member and the interior of the boiler, and
a tubular device making interior connection
between the lower part of said front member
and the ir*erior of said boiler. ' _

5. A fwenace structure having a boiler,

fire box, and ash pit, a depending baffle wall

structure dividing the fire box into a front
firing chamber and a rear combustion cham-
ber, and extending downwardly to the nor-
mal top level of the fuel, a grate underneath
the fire box, said baflle wall being in the form
of a unitary attachment and comprisine a
hollow front member and a hollow rear
member having 1ts top higher than the top

of sard front member, tubular ‘devices in-

tertorly connecting said members and spac-
ing them for the establishment of a down
flue therebetween, a hollow device making
interlor connection between the upper part
of said rear member and the interior of the
botler, and a tubular device making interior
connection between the lower part of said
tront member and the interior of said beiler.

6. A furnace structure having a boiler,
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fire box, and ash pit, a depending baffle Vall
structure div iding-the fire box into a front
firing chamber and a rear combustion cham-
ber and extending downwardly to the nor-
mal top level of the fuel, a grate underneath
the fire box, said batile w all bemfr in the form
of a unitary attachment and comprising a

‘hollow front member, a hollow rear member

extended to a greater height than the front
member and in closed relation with the top of
the fire hox, tubular devices interiorly con-

necting said members and spacing them from

each other to form a down flue therebetween
2 hollow device making interior connection

between the upper part of said rear member

and the interior of-the hoiler, and a tubular
device making mterior connection betwecn
the lower 1).:111: of said flont member and the
hmlw_

A furnace atruotme having a - hotler,
hm box, and ash pit, a rlt,pendmfr baﬂie wall
structure dividing the fire box into a front
firing chamber and a rear combustion cham-
ber and extending downwardly to the nor-
mal top level of the fuel, a gr ate underneath
the fire hox, said baflle w 1]1 eing 1n the form
of a unitary attachment and {...omprising 3]
hollow front member. a hollow rear nmem-

“ber, means extended above the top 0{ sald

rear member to establish the same 1n. closed
relation to the top of the fire box, tubular

B

devices interiorly connecting said member
and spacing them from each other to form
a down flue therebetween, a hollow device
making Interior connection between the up-

per pdrt of said rear member and the in--

terior of the boiler. and a tubular device

making interior connection between the low-

er p._-u't of said front member and the boiler.

8. A furnace structure having a botler,
fire box, and ash pit, a dep@ndmrr haffle wall
structure dividing the fire box into a Tront
firng chamber dll(l a rear combustion cham-

ber .;md extending downwardly to the nor-

mal top level of the fuel. u orate underneath
the fire box. said baflie wall bei ing in the
form of a unitary attachment and compris-
ing a substantially vertical hollow front
member, a substantially vertical hollow rear
membe_ extended htghv than the front
member and in closed relation with the top
of the fire box, horizontal tubular deviees
at the tops and bottoms of said members
mtenmly connecting the same and spacing
them from each other to form a down flue
therebetween, a hollow device making nter-
ior connection between the upper part of
sald rear member and the mterioe of the
botler, and a hollow device making intmim
connection between the lower part of said
front member and a lower part of the boiler.

JOHN S. ANDREWS.
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