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HORACE J. FRIZELLE, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR OI' ONE-
HALF TO CHARLES A. HURLBURT, OI' SAME PLACE.

HEATER.

SPECIFICATION forming part of Letters Patent No. 366,719, dated July 19, 1867.

Aprlication filed November 16, 1886, Serial No. 219,004, (No model.)

To all whom it may concern :
Be it known that I, HoracE J. FRIZELLE,

of Minneapolis, in the county of Hennepin

and state of Minnesota, have invented certain
Improvements in IHeaters, of which the fol-
lowing is a specification.

This object of this invention is to prcvide a
stove or furnace in which a large amount of
alr may be heated by the comhustion of a small
amount of fuel, the heated air bLeing thrown
out into the room in which the stove or heater
18 located,or being conveyed through suitable
pipes or flues to the rooms or apartments that
1t 18 desired to heat. |

Another object i1s to provide such a stove or
farnace with means by which the foul air in
the room or rooms of the building may be
drawn into a chamber below the fire-box, and
thence passed through the fire-box, thereby
furnishing the draft for the fire,or passed into
the combustion-chamber above the fire-box,
where 16 will mingle with the products of com-
bustion and pass with them into the smoke-
pipe. | '

Other objeets of the invention will be dis-
closed in the “detailed description which fol-
lows.

In the accompanying drawings, forming a
part of this specification, Ifigure 1 is a central
vertical section of one of my heaters. Fig, 2
18 a similar section in a plane at right angles
to that of Fig. 1. FIig. 3 1is a horizontal see-
tion on line X X of Iig. 2. Tig. 4 is a partial
sectional elevation on line'Y Y of Fig. 1. Fig.
D 18 a view similar to Fig. 1, but showing the
heating and draft pipes arranged to talke their
supplies of air from the room,but at different;
distances from the floor. Iig. 6 is a horizon-
tal section on line 7 Z of Fig. 5. Tig. 71is a
sectional elevation of a portion of a building,
showing the manner of connecting the pipes
to the heater when 1t 18 used as a hot-air fur-
nace.

In the drawings, 2 represents the easing of

the stove or furnace, and it may be of any suit-

able size, shape, or construction. Supported
within the casing is a suitable fire-pot, 3, be-
low which 18 an ash-box, 5, which may -have a
chute, 7, through which the ashes may be dis-
charged into a pit or room below. The fur-

nace is provided with a suitable five-door, 9,

—

| andash-door1l. Extending around three sides

of the ash-chamber is an air-chamber, 13.
(See Fig. 3.) This chamber I designate the
‘““draft and ventilating chamber.” It is di-
vided 1nto two compartments by a horizontal
partition, 15,which is provided with openings
17 and dampers 19. The wall between the air-
chamber and the ash-box is also provided with
openings 21 and dampers 23. T prefer to pro-
vide a combined damper, 19 23, which, when
1n position to close the openings 17, will leave
the openings 21 uncovered, and vice versa.
Any suitable construction of dampers may be
used for this purpose. A pipe, 25, opensinto
the chamber 13, being preferably branched
near 1ts end, and counecting with both sides
of the chamber. When the heater is placed

direetly in the room to be heated, this pipe
may lead from a point necar the floor of the

room, as shown in Fig. 5. When the heater
1s placed in the cellar or basement of the louse
to be heated,as hot-air furnacesare commonly
placed, it may be connected with suitable flues,
26, leading from the rooms of the building, as
shown in Fig. 7. In cither case it will draw
a supply of air from the room which will be
more or less mixed with carbonic-acid gas.
When the dampers 23 are open, this air will
pass into theash-box below the grate, and will
pass thence through the fire-pot and supply
the oxygen necessary for the combustion of the
fuel.

When it is desired to check the fire, the
damper 19 is opened and the damper 23 closed.
The alr will then pass from the air-chamber
13 into the combustion - chamber above the
fire-pot, where it will mingle with the pro-
duets of combustion and pass out of the com-
bustion-chamber into the smoke-flue. By this
means I am enabled to thoroughly ventilate
the rooms of the house and to check the fire
by closing its draft, without checking the ven-
tilating-current. |

Outside of the air-chamber 13 is another air-
chamber, 27, which is preferably formed as a
continuous chamber, extending around three
sides of the furnace, as shown in Tig. 3. This
chamber I designate the ¢‘ fresh-air chamber.?”’
It extends, preferably, to substantially the same
height asthefire-pot. A pipe, 29, is provided
with several branchesthat connect it with each
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compartment of Lhe chamber 27. This pipeis
to be connected with a suitable fresh-air flue,
28, so as to take the supply of fresh air flom

 outside the building and conduct it into the

chamber 27, as shown in Fig. 7.

From the
chamber 27 'the fresh air passes into the heat-
ing-flues, as hereinafter deseribed, and is then

| thrown out into the room from these flues, or
is conducted to the rooms of the building

10

through suitable flueg, 30, (see Fig. 7,) iu t-he
usual way.

It is usually desirable to heat the rooms by

“means of heated fresh air only, and not to re-

1-5

20

again

heat the air of the rooms. Sometimes, how-
ever, it is desirable to heat the rooms quickly,

and when the fire is low, if the atmosphere

outside is at a low temperature, it will take

considerable time to heat fresh- air drawn

from outside the Jbuilding. Under these cir-
cumstances the air of the roOmMS may be passed
back through the fuarnace and reheated and
ondueted into the rooms. For this

purpose I provide a series of 0penmgs 31, in

25

30

29,

the wall between the air-chamber 13 and the
air-chamber 27. These openings I provide
with dampers 33, which may close the open-
ings or may close the pipes 25. When it 1s
desired to reheat the air of the rooms, the
dampers 33 may be moved to uncover the
openings 31 and cover the ends of the pipes

~ chamber 13 through the pipe 25 will pass into
. the chamber 27, and then into the heating-

35

40

- Each flue may be formed of suitable straight.

45

flues and back into the rooms. To the top of

‘the air- chamber 27 is secured a series of heat-

ing flues or pipes, 35, that extend upward-
through the combustmn chamber.
these ﬂues has a revertible portion extending
horizontally across the combustion- chftmber
and baclk again, as shown in Figs. 1 and 2.

tubes, the horizontal tubes being connected to

the vertical tubes and to each othel by suita-.

ble' couplings. The tubes upon the opposite
sides of the combustion-chamber are arranged
alternately with each other, so that the hori-

- zontal portions of one series come between the

50

60

horizontal portions of the other, and the two

series together form a horizontai partition ex-
tending across fthe combustion-chamber. A
similar series of flues is arranged at the back
side of the combustion- chamber but with its

‘horizontal revertible portions at a point above
the horizontal portlons of the other flues, as

shown in Figs. 1 and 2. ~

A plate, 37 , placed over the lower reverti-
ble flues extends entirely across the combus-
tion-echamber, and is provided at the rear of
the chamber with a damper, 39. A plate, 41,
18 placed over the upper flues and extends
nearly to the front of the chamber, as shown
in Fig. 2. A gspace is also lef} between the

ends of the upper flues and the wall of the

combustion-chamber, permitting the products
of combustion to pass between the ends of the
flues and the wall of the chamber.

A plate, 43, of Soapstone ay other ' smtwble |

A. part of the air that passes into the

Kaech of |

éée,'?ig'

flues ovcr the fire-pob to protect the flues from
the extreme heat of the fire. A similar plate

material, may be placed under the revertible

70

may be placed under the upper revertible

flues and under the top plate of the chamber,
if preferred. |

The combustion- ehambel is, 1b wﬂl be seen
dlwded into three sectlons—-——one below the
lower revertible flues, one between the lower

and upper flues,and one above the upper flues.

The products- of combustien - rising from the

fire-pot pass along under the lower flues to the
back of the chamber, thence above the flues
through the opening in the plate 37, thence
along 11nder the upper flues tothe front of the
chambel thence above the flues through the

wall of the chamber, thence along over the

{flues to the back of the chamber and out;

through the smoke-pipe.

The fresh air from the fresh-air chamber 27
passes into the flues 35, and as it rises in them
it passes horizontally across and back through

30

- space between the ends of the flues and the

90

the combustion-chamber in the horizontal re- -

vertible portions of the flues. _
revertible flues the air will have a slow pas-

sage, and at the same time be subjected to the

high temperature resulting from the passage
of the products of combustion along underand
over said flues.

Through these

95

“The heated air from the flues .

passes into the air-chamber45 atthe top of the
furnace, from which it may passinto the room

or rooms through flues connected with the
chamber, as shown in Fig. 7, or through suit-

able openings in lts ) 'tlls, A shown in Figs,

1 and 2.

1CO

At each b’tck corner of the fmmce 1 loemte'

a diving-flue, 47, whose upper open end 1S
Substfmtla,lly on alevel with the top of the fire-
pob..
with a horizontal flue, 49, extending to the

front of the furnace outSI(le the fresh-air cham-
ber 27.

dle section of the furnace above the plate 37.

(See Figs. 1 and 3.) Atits forward 110 . N
end this flue 'conneets with a vertical fiue, 51, |
whose upperend opens into the second or mid-

105

The lower end of this lue communicates

When the damper 39is closed, the produets

of combustion, after passing nnder the first
revertible flues, pass into the diving-flue 47,

115

thence th101w11 the horizontal ﬂue 49, and .
then through the flue 31 into the Second sec-

tion of the combustion - chamber. The pAas-
sage of the produets of combustion through the
furnace is thereby retarded, and as they pass
through the flue 49 they aid in heati ng the air-

| the air contained therein. _
may be arranged at the front of the furnace
instead of being at the back, if preferred.

120

.chamber 27 and in raising the temperature of
These diving-flues . .

[25

It will be seen from the foregomg descrip- |

tion that the heater may be used either as a :
stove or as a hot-air furnace, that it will raise

a large amount of air to a high temperature
with a small guantity of fuel, and that it af-
fords an excellent ventilating means for the
rooms of the house. |

130

When the heater 1s used as a stove and is .




10

13

25

.30‘

i
Cn

40

LO

55

366,719 ' g

set in the room that is to be heated by it, the |

pipes 25 and 29 may both take their supply
of air from the room, the pipe 25 taking 1its
air from the point near the floor, 2o that the
foul air will be drawn into it and thrown into
the combustion-chamber, while the pipes 29
take their air at a higher level, and thas re-
ceive a supply of purer air, which will be re-
heated and again passed out into the room.
This arrangement of pipes is clearly shown in

L prefer that in all instances the draft-pi pe
25 shall communicate with the heater through
its bottom plate, so that the air for the draft
of the heater is drawn from a point near the
floor, and thus the foul air of the room is taken
into the heater and passed out through the
smoke-pipe. The heater thusserves as an effi-
clent means for ventilating the roomsin which
1t 18 placed or with which it is connected.

I claim as my invention— |

1. Inaheater of the classdescribed, the com-
bination, with the fire-pot and the ash-box, of
the two air-chambers 13 and 27, surrounding

the base of the heater, the inner chambercom-

municating both with the ash-box and the com-
bustion-chamber above the fire-pot, dampers
controlling the openings between said cham-
ber and said fire-pot and combustion-chamber,
and aseries of heating-fines, 35, connecting with
sald outer chamberand extending through said
combustion-chamber above said fire-pot, sub-
stantially as deseribed.

2. The combination, in a heater, with the
fire-pot 5 and the ash-box 5, of the chamber
15,surrounding the ash-box and provided with
openings, communicating with the ash - box
and other openings communicating with the
combustion -chamber above the fire-pot, and
the chamber 27, surrounding the chamber 13
and extending to the top of the fire-pot, and
revertible heating-flues 35,extending from said
chamber through the combustion-chamber
above the fire-pot, substantially as deseribed.

5. The combination, in a heater, with the
fire-pot and combustion-chamber, of the fresh-
alr chamber 27, surrounding the fire-pot upon
three sides of the heater, the heating-flues 39,
connected with said chamber, the side flues

having revertible portions extencing horizon-

tally across andback through the combustion-
chamber and alternating with each other,and
the rear flues having revertible portions ex-
tending horizontally aeross and baek in said
combustion-chamber at a higher level than the
revertible portions of the side flues, all sub-
stantially as deseribed.

4. The combination, in a heater, with the
fire-pot and combustion-chamber, of the air-
chamber 27, surrounding the fire-pot, the heat-
Ing-flues 35, connected with said air-chamber,
and extending horizontally across and back
through said combustion-chamber and divid-
ing said chamber into separate sections, the
plate 37 above the lower section, having the
damper 39, and the diving-flue connected with
sald Jower section of the combustion-chamber,

-—

cxtending downward and along said chamber
27 and upward into the combustion-chamber
above the plate 37, substantially as described,
and for the purpose set forth,

5. In a heater of the class deseribed, the
combination, with the combustion-chamber, of
the series of flues 35, arranged at each side and
at the back of said chamber, the side flues hav-
ing the revertible portions extending in oppo-
site directions horizontally across and baeck
through said chamber from one side to the
other on the same level and alternating with
cach other, and the back flues having the re-
vertible portions extending at a higher level
across and back through said chamber, sab-
stantially as described.

0. The combination, in a heater of the c¢lass
described, with the combustion-chamber di-
vided by the horizontally-revertible flues into
a series of scetions, of the fresh-air chamber
27, surrounding the base of the heater, and the
diving-flues47 49 51, extending from the lower
section of the combustion-chamber to the base,
along the fresh-air chamber, and up into the
second section of the combustion - chamber,
substantially as deseribed.

~t

i
chamber and air - heating flues extending
through the combustion -'chamber above the
fire-pot, of the fresh-air chamber 27, communi-
cating with said flues, the pipes 29, communi-
cating with said chamber, the ventilating and
draft chamber 13, communicating both with
the combustion-chamber and with said cham-
ber 27, and suitable dampers, as 33, by means
of which ecither the pipes 29 or the openings
between the echamber 13 and the chamber 27
may be closed, substantially as deseribed, and
for the purpose set forth. |

8. The eombination, in a heater, with the
combustion-chamber and fire-pot, of the draft
and ventilating chamber 13, communicating
both with the fire-pot and the combustion-
chamber above the fire-pot, the pipe 29, ¢on-
nected with said chamber and extending be-
low the Dbase of the heater, the air-chamber 27 :
the heating-flues 35, connected with said ¢cham-
ber and extending through the combustion-

chamber, and the pipes 29, connected with said -

alr-chamber and arranged to take their sup-
ply of air at a higher level than the pipe 25,
as and for the purpose set forth..

9. The combination, in a heater, with the
combustion-chamber and fire-pot, of the draft
and ventilating pipe 25,extending downwardly
from said heater, the air-chamber 27, surround-
ing the base of the heater, the heating-flues 3D,
conneeted with said chamber and extending
through the combustion - chamber, and the
pipes 29, connected with said air-chamber and
arranged to take their sapply of air at a higher
level than the pipe 25, substantially as de-
seribed. |

10. The eombination, in a heater, with the
combustion-chamber and fire-pot, of the series
of air-heating flues 35, arranged to take a sSup-
ply of air at their lower ends, and having the

. The combination, with the combustion-
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 horizontally - revertible portions extending | ings communicating with the combustion-

across the combustion-chamber above thefire- | chamber above the fire-pot, substantially as
‘pot and dividing said combustion-chamber | described. a | o
into separate sections, and the draft and ven- | - HORACE J. FRIZELLE.

tilating chamber 13 at the base of the heater, ; In presence of—
provided with openings communicating with | R. H. SANTORD,
theash-box below the fire-pot and other open-1 R. C. PAULL.

O
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