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To all whom it May CONCern.:
Be it known that I, CHARLES PHE BLPS, 9

citizen of the United States , residing at Oska- | spaced apart from the to

loosa, in the county of Mahaska and State of

IOW“L have invented a certain new and use-

ful Smoke- Consuming Furnace, of which the
following 1s a Speclﬁcatlon

The ob]ect of my invention is to provide a
furnace of simple, durable and inexpensive
construction, especially designed for use in

signed to consume the smoke, soot and gases
arising from the burning fuel before it passes
to the flue.

A further object is to provide a furnace to
heat water and so arranged that it will utilize
the maximum amount of the heat from the

fire and to utilize the water pipes for the pur-.

pose of commingling and mixing the air,
smoke and gases arising from the fire in such
manner as to cause them to 1gnite. and burn
before passing through the flue.

My invention consists in certain details of
the construction, arrangement and combina-
tion of the various parts of the device, where-

by the objects contemplated are attained, as |

hereimnafter more fully set forth, pointed out

1n my claims and 1llustrated in the accom-

panying drawings, in which—

Figure 1 shows a central, vertical, sec-
tional view of a furnace embodying my in-
vention. Fig. 2 shows a horizontal, sec-
tional view on the line 2—2 of Fig. 1, and
Fig. 3 shows a like view on the line 3—3 of
Hig. 1.

Referring to the accompanying drawings,
I have used the reference numeral 10 to indi-
cate the furnace casing provided at 1ts front
with the fuel door 11, an ash-pit door 12 and
a door 13 directly above the grate to provide
access. to the grate. Arranoed above the
ash-pit is a Grate 14 of ordlna,ry construction
extending from the furnace front rearwardly
about two-thirds of the distance to the rear
wall. A transverse partition 15 is provided
extending from the rear of the grate down-
wardly and tr ansversely of the furnace form-
ing the ash-pit 16 and a dust pit or chamber
17 at the rear of said partition, a door 18 is
provided through which access may be had
to the dust pit. At the rear of the dust pit
1s the flue opening 19. Above the partition
15 is a water chamber 20 extending trans-
versely of the furnace. Arranged at the

| chamber is a fire brick partition 21 extended

across the furnace and upwardly to a point
p of the furnace.
The chamber 1n front of said partition is the
fire box, the chamber above the partition
and in the rear of the partition is the mixing
and combustion chamber. Extended trans-
versely of the furnace directly in the rear of

the turnace front and substantially in line

with the top

of the partition 20 1s a water
chamber 22.

Extended longitudinally of

the furnace at the central portion of 1ts top is-

a water chamber 23 and extended across the
rear of the furnace below the water chamber

| 23 1s a water chamber 24. Two water cham-

bers 25 extend from front to rear of the fur-

nace in the same horizontal plane as the wa-

ter chamber 20.
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At each side of the 111ter10r of the fumace -

I have provided a series ol water pipes 26
with their lower ends connected to and com-
municating with the water chambers 25 and

75

their upper portions provided with elbows 27
and extended inwardly and connected to and

communicating with the water chamber 23.

In the back of the part designated as the.

fire box 1s a series of water pipes 28 con-

89

nected to and communicating with the water |

chamber 20 extended upwardly in front of
the partition 21 and provided with elbows 29
and extended horizontally to the water
chamber 22 with which they communicate.

This water chamber 22 1s prowded with a

pipe 30 connecting to the water chamber 23

and providing commumc&tlon between sald

chambers.

Attached to and communicating Wlth the
rear of the chamber 20 is a series of water
pipes 31 extending upwardly adjacent to the
rear of the wall 21 and communicating at
their upper ends with the water chamber 24.
A second set of pipes 32 1s provided, with
their lower ends connected to and communi-
cating with the chamber 20 and their up-
rlght portions arranged adjacent to the rear
furnace wall and their upper ends attached
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to and communicating with the water cham-

ber 24. The space between and

surrounding
the pipes 31 and 32 forms the

products of combustion must pass through
this space 1in close contact with said pipes
before passing to the flue. A short pipe 33

lower part of
‘the combustion chamber and all of the
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| connects the water ‘cha}nbers 23 and 24 and -
rear of the fire box, on top of said water | provides communication between them.
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The hot water supply pipe 34 communicates
with the central portion of the water cham-
ber 23. ' |
In practical operation and assuming that a
fire is burning upon the grate 14 and that
large quantities of smoke, soot and gases are

“arising therefrom, these products of combus-
tion will pass upwardly through the fire box.

When they strike the horizontal portions of
the pipes 28, said pipes will serve as deflectors

and cause the currents of smoke, gas and air

arising from the fire to be thoroughly com-
mingled. This commingling of the prod-
ucts of combustion and air is materially atded

- on account of the fact that the deflector
tubes 28 are only a short distance from the

 top of the furnace and all of the products of
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combustion are turned to travel backwardly
toward the rear of the furnace and then

downwardly. It is well known that by

thoroughly mixing smoke, gas and air when
at the proper temperature, the products of
combustion will ignite and burn. After be-

ing thus burned they will pass downwardly

and out through the flue opening 19.

One of the important features of my in-
vention.is that the horizontal portions of the

deflectors 28 are so positioned within the fur-
nace that the area of the combustion cham-
ber above them will be from about one-fifth
to two-fifths of the area of the fire box. 1

have discovered that when a furnace is con-

structed having substantially the propor-

tions teferred to, the fire will burn readily

‘the grate will

and the smoke, gases and air passing through
ill the fire box and be some-

- what retarded therein before passing to the
- combustion chamber. Therefore, when these

40

43

o0

09

products of combustion pass out of the fire

box they will be given an opportunity to
expand and they will also be thoroughlly
: t

mixed and commingled with each other.

is this commingling and mixing of the prod-
ucts of combustion occurring at the same
time that they are expanding that puts them
in proper condition for igniting and burning.
- Another one of the important features of
my invention is the relative arrangement ot

the water chambers and the water pipes.

These are so arranged that they may be
readily, quickly and easily assembled and
are so disposed that they will utilize the heat
arising from the fire and passing through the
fire box. and combustion chamber to the
maximum amount. Kurthermore they are
so arranged as to produce a rapid circulation
of water when sugj ected to the heat arising

- from a fire. :
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Having thus described my invention, what

I claim and desire to secure by Letters Pat-

ent of the United States, therefore 15—

1. In a furnace, the combination of a cas-
ing, a grate, two water chambers extended
along the sides of the casing adjacent to the

sides of the grate, a water chamber extended

885,950

“across the furnace above the rear of the grate,

and spaced apart from the rear of the casing,

g fire wall above said latter water chamber

extended upwardly and spaced apart from

the top of the casing, a water chamber ex-
tended across the top of the casing at the
rear upper corner thereof, a water chamber

extending from the front to the rear of the
casing near the top thereon, a series of pipes

fixed to and commumnicating with each of the
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chambers at thesides of the grate, extended

upwardly and then inwardly and fixed to
“and communicating with the chamber at the

top of the casing, a series of pipes fixed to

and communicating with the water chamber

at the rear of the grate, extended upwardly
adjacent to the rear of the fire wall, and then
rearwardly and connected to and communi-

cating with the water chamber at the rear

upper corner of the casing, a second series of
pipes

orate, extended first horizontally to a point
near the rear of the casing, and then up-
wardly and fixed to and communicating with
the chamber at the rear upper corner of the
casing, a pipe for providing communication

between said water chambers at the topof the
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xed to and communicating with the
rear of the water chamber in the rear of the
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casing, and a water service pipe communl-

cating with the water chamber at the top of

the casing: _
2. In a furnace, the combination of a cas-
ing, a grate, two water chambers extending

along the sides of the casing adjacent to the

sides of the grate, a water chamber extended
across the casing at the rear of the grate and
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spaced apart from the rear of the casing, a

fire wall on top of said chamber extended up-
wardly and spaced apart from the top of the

casing, a water chamber at the front of the
casing above the 0
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re.box, a water chamber

extending from the front to the rear of the

casing near the top thereof, a series of pipes

fixed to and communicating with each.of the
chambers at the sides of the grate, and ex-
tended upwardly and then inwardly and

fixed to and communicating with the cham-
ber at the top of the casing, a series of pipes
fixed to and communicating with the cham-
ber at the rear of the grate, extended up-
wardly and then horizontally and fixed to
and communicating with the chamber at the
front of the casing, a pipe for providing com-
munication between said water chamber at
the front of the casing, and said water cham-
ber at the top of the casing, and a water serv-
ice pipe communicating with the chamber at
the top of the casing.

3. In a furnace, the combination of a cas-
ing, a grate, two water chambers extending

| along the sides of the casing, adjacent to the

sides of the grate, a water chamber extended
across the furnace at the rear of the grate
and spaced apart from the rear of the casing,
a fire wall on top of said chamber extended
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5 wardly and then horizontally
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upwardly and spaced apart from the top of | the water chamber at the rear of the grate

the casing, a water chamber at the front of
the furnace above the fire box, a water cham-
ber extended across the top of the casing at
the rear upper corner thereof, a water cham-
ber extending from the front to the rear of
the furnace near the top thereof, a series of
pipes fixed to and communicating with each
of the chambers at the side of the grate and
extended upwardly and then inwardly and
fixed to and communicating with the cham-
ber at the top of the furnace, a series of pipes
fixed to and communicating with the cham-
ber at the rear of the grate extended up-
and fixed to
and communicating with the chamber at the
front of the furnace, a pipe providing com-
munication between said water chamber at
the front of the furnace and said water cham-
ber at the top of the furnace, a series of pipes
fixed to and communicating with the rear of

extended upwardly adjacent to the rear of

the fire wall and then rearwardly and con-
nected to and communicating with the water
chamber at the rear upper corner of the fur-
nace, a second series of pipes fixed to and
communicating with the rear of the water
chamber in the rear of the grate, extended
first horizontally to a point near the rear of
the casing and then upwardly and fi
and communicating with the chamber at the
rear upper corner of the furnace, means for
providing communication between said wa-
ter chamber and the water chamber at the
top of the furnace and a water service pipe
communicating with the water chamber at

the top of the furnace.
CHARLES PHELPS.

Witnesses:
' HomMeR PHELPS,
ANNA PueLps.
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