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ments in hot-air furnaces known as
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Lo all whom tt may concermn:
Beit known that I, CorNELIS F. A. ROELL, a

citizen of the United States, residing at Inde-

pendence, 1n the county of Jackson and State
of Missouri, have invented certain new and
useful Improvements in Hot-Air Furnaces,

Revertible Dratt; and I do hereby declare the

tollowing to be a full, clear, and exact deserip-

tion of the invention, such as will enable others

skilled in theart to which itappertains to make
and use the same.

- The invention herein is directed to improve-
"* base-
burner, revertible draft:” and the objects of
my improvements areto produceahigh degree
of heat, to cause a complete combustion, to
protect the fire-pot, and to provide an air-
chamber depending within the fire zone, and
in the claims appended hereto I will point out
the features of construction which constitute
my 1nvention In connection with the accom-
panying drawlings, in which—

Figure 1 shows a vertical central section of

a hot-alr furnace embodying my invention
and 1n which the arrows show the course of
the revertible draft. Fig. 2 is an enlarged
vertical section showing the fire-pot, the fire
zone, and the alr-chamber-forming parts as-
sembled without bolt-fastenings and the air-
chamber depending within thefire zone. Fig.
3 18 a horizontal section taken on the line ¢ &
of Kig. 1, showing the air-chamber around

~ the fire-pot, the fire zone, and the clean-out
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openings therefor. Fig. 4 isan enlarged ver-
tical section showing the fire zone and the air-
chamber-forming casting depending from and
forming a continuation of the fire-pot-sup-
porting-ring seat. Hig. 51is a horizontal sec-
tion on the line ¢ & of Kig. 1, showing theair-
inlet openings of the alr-chamber. Fig. 6
shows 1n top view the revertible flues, the
crown of the hot—air-supplyinw caslng belng
removed.

A cylindrical or ring casting 1 forms the
ash-pit base and has the usual base- door, and
upon the edge of this base-casting a circular
plate 2 is seated, having a diameter greater
than -that of the ash-pit base, overhangs it,
supports the grate 3 within the base-casting,
and forms:the lower half of the fire zone, and
for this purpose the overhanging part has a
concave formation around 1ts circumference.
The upper half of the fire zone is formed by
a plate 4, having a similar inverted concave
formation around its circaumference, fits upon
the concave circumference of the lower fire-

the fire zone.

zone-forming plate,and formsa circular cham-
ber 5, surrounding and communicating with
These fire-zone-forming plates
support theseveral parts of the furnace above
the grate. The upper plate 4 of the fire zone

60

has a circular opening of greater diameter

than the fire-grate and has a shouldered forma-
tion 6 around the ed geof said opening. With-
in this opening a chamber-forming ring-cast-
ing 7 depends, being formed of double walls
closed at the bottom and with a circumferen-
tial lip seated upon said shouldered formation
6, and has a cross-section approximating a U
form, and upon its sides 7 and 9 is seated a
ring-plate 8, which forms an air-chamber 10
of the depending casting, and for that purpose
1s provided with an air-inlet opening 11 and
an air-outlet opening 12, so that the inlet and
the outlet are at the top of said chamber.

This ring forms an under shouldered joint 13

with the inner wall 9 of the chamber-forming

casting and an upper shouldered joint 14 for
the seating thereon of the fire-pot 15.  This
construction provides an air-tight joining of
the fire-zone and fire- pot &nd alr -chamber
forming parts, a firm support for the fire-pot,
and the means of forming an air-chamber 10,
depending from and tormm@ a plolonwatwn
of the fire-pot. This constr'uetlon also gives
the advantage of arranging the U-bhaped cast-
ing and 1ts air-—chamber directly within the
fire zone and providing thereby a closed cham-
bered nose directly within the fire zone.

The 1nlet for the air-chamber is shown 1in
Figs. 1 and 2 and consists of a box 16, which
joins the outer wall of the fire- -pot and opens

| Into the inlet-opening 11 of the ring-casting

which forms the top of the alr—chamber and
a register 17 at the outer casing-wall 18 con-
trols the inlet of the air, so tha,t there is a

full volume of air constantly passing into the

air-chamber at one side of the fire-pot, above
the chamber, around the chamber, and out of
it at the other side of the fire-pot into the
hot-air space of the casing, as indicated by
the arrows.

The shell 19 of the furnace is seated within
a groove 20 in the top of the fire-pot and
forms the combustion - chamber, from the
crown of which rises a central smoke-pipe 21,
but which is closed by a plate 22 to the com-
bustion-chamber. From the upperring plate
or cover 4 of the fire zone rise a plurality of
pipes 23, which open into the fire zone out-
sicle of the fire-pot and open into a circular
pipe 24, surrounding the upper portion of the

75

30

Q0

95

IOG

105

I1.IO



>

furnace-shell. From this top horizontal pipe

- rises a plurality of curved pipes 25, which
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open into the central vertical smoke-pipe 21,

“and these pipes constltute the revermble draft-

lues from the fire zone.

The fire zone chamber 1s circular, has its
oreatestareaat its connection with the reverti-
ble fl ues, and gives a free and direct outlet for
the revertlble draft from the fire zone, and to
increase the force of the draft from the fire
zone 1ts circular chamber forming part 5
communicates with the grate by a narrow or
funnel passage 26 directly beneath and formed
by the nose of the depending hot-air cham-
ber 10. In Fig. 3 the fire-zone chamber 1s
seen as construeted with clean-out boxes 21,
closed by caps 28, preferably at three equ-
distant points at openings.in the walls of the
furnace-inclosing casing, within which casing
the air is heated and from which 1t 1s sup-
phed by crown distributing-pipes, the air be-
ing admitted at the base of the furnace and
passes up through the spaces 29 between the
clean-out boxes and is heated by all the fur-
nace radiating-surfaces. The placing of the
circular pipe 24 around the upper part of the

furnace-shell gives room forthe arrangement’

of the pipes 25, which connect the circular
pipe with the central outlet-pipe between.the
crown of the combustion-chamber and the

~crown of the air-supplying casing, and gives
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- or when adirect draft isdesired.

the exit-flune 30 to

ber to open into the revertible pipes.

the advantage of carrying all the smoke-flues
£o the centml flue. The closing of this cen-
tral flue to the combustion- ehamber allows
connect the central flue
within the hot-air space,whichisadvantageous
for low ceilings. The closing of the cen-
tral pipe avoids a direct draft, which would
reduce the radiation, and as the closing-plate
is loosely fitted it may be raised to clean
the smoke-pipe. Provision is made for a
direct draft up through the grate and from
the combustion-chamber by dampers 31, ar-
ranged in the walls of the combustion-cham-
For this
purpose these vertical pipes are connected
with the walls of the combustion-chamber by
short pipes 82,(seenin Fig.1,) within which the
dampers are pivoted, and which pipes open
into the combustion-chamber and into the ver-
tical revertible flues. These dampers are of
a size and form to fit the flues, so that when
the dampersare open to the combustion-cham-
ber they will be turned into and across said
flues against their walls, and thereby close the
revertible draft. Closing the draft from the
combustion-chamber opens the dratt through
the revertible flues. The dampers are of the
flap form, being hinged at their lower edges;
but they are only opened when starting the fire
‘ 1t 1s impor-
tant that when these dampers are closed with
the combustion-chamber they should effectu-
ally stop the direct draft, and for this purpose
the damper-openings are fitted with an open

- fire-pot.

804,818

flanged box 33 whichisslid in thedamper-open-
ing with its ﬂa,no‘e secured against the inside
wall of the combustion- chamber with itsinner
edge against the hinged edge of sald damper,
thereby making a tight joint, and serves as a
stop for the damper when closed. All these-
dampers should be operated at the same time
under any conditions of the fireand of the draft,

so that the heat will be always equally distrib-

uted and controlled. For this purpose I have
provided means for automatically opening
and closing the dampers. The damper-pivots
project at one side of each damper-containing

tube, and each pivot has a crank-arm 34, to

which a link 35 is connected, the upper ends
of which links are connected to a semicircu-
lar ring 35" by means of a two-armed lever

75

30

pivoted to the shell of the combustion-cham-

ber and having its long arm 36 connected to
said link 35 and its short arm 37 connected to
sald band with a free movement, so that by

moving the ring in one direction will open

all the dampers to the combustion-chamber
and close the ascending draft in all the verti-
cal pipes and by moving the ring in the oppo-
site direction will close all the dampers to the
combustion-chamber and open all the reverti-
ble flues.

The grate-supporting ring 2 affords a solid
surface 38, inclining down and 1nward, so
that the grate is supported on its inner edge
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at a point vertically below the inner wall of -

the nose of the depending air-chamber, there-

by preventmﬂ' cold air from the ash-pit en-

termﬂ‘ the fire-zone chamber 5 without first

passing through the grate; otherwise it would

As

takke the draft AWAY from the fire zone.
seen in Fig. 3, the front part of the furnace-
inclosing case is flat, and on this flat front the
doors for supplying the fire-pot and for the
ash - pit are mounted. The upward dratt
through the grate will cause the fuel thereon

and in the lower part of the fire-potto remain

ionited, while the upward and downward
draft-currents meet in the fire-zone space be-
tween the grate and the lower end of the fire-
pot to eﬁect a total combustion of the fuel
resting on the grate.

In: &SSBI‘HbllDU‘ the parts the palr of fire-zone-

forming ring-plates are secured together, and

by IUG‘S 39, secured to the base-rmg, the U-
Shaped casting is seated. by its outer shoul-
dered edge upon the inner shouldered edge of
the upper of the pair of ring-castings. The
ring-plate 8 1s then seated upon the upper
edges of the walls of the chamber-forming
casting, the f

re-pot seated upon said ring-
plate, and the shell forming the combustion-
chamber seated upon the fire-pot. While the
fire-pot has a firm shouldered seating upon the
ring-plate, it is provided with lateral stays or
braces 40, fastened to the outer edge of the
ring- plate and abutting against a circumfer-
ential shoulder 41 at the upper edge of the
The air-chamber, formed of a sepa-
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rate casting and constituting an extension of
the fire-pot, protects it from being burned out
and puts the air-chamber entirely below the
fire-pot and within the fire zone, and the air,
intensely heated by both the walls of this
chamber, passes directly therefrom into the
hot-air space of the casing.

I claim-—

1. In a hot-air furnace, an inclosing casing,
a orate, a fire-pot, and a shell seated thereon
forming the combustion-chamber, a circular
casting of approximately trough shape in

- eross-section, its inner wall in alinement with

~and forming a prolongation of the fire-pot,

top and bottom ring-plates connecting the
orate and the top-of the outer wall of said
ring-casting, said top plate being the means

- for suspending said casting and forming a fire-

20

zone space surrounding it, and a cover for said
casting having an air-inlet and an air-outlet,

- the latter opening into the hot-air space of

25

30

35

40

45

50

55

60

05

sald casing, and pipes rising from sald fire-

zone top plate for the products of combustion.
- 9. In ahot-air furnace, an inclosing casing,

a orate, a fire-pot, a shell seated thereon form-
ing the combustion-chamber, a circular hollow
casting closed at 1ts bottom and provided with
a top, its 1nner wall in alinement with, sup-
porting and forming a prolongation of the
fire-pot, a top ring-plate supporting the said
casting and a bottom ring-plate connecting the
orate, supporting said top plate and forming

with it a fire-zone space surrounding said cast-

ing, the latter having an air-inlet and an air-
outlet both at its top, the outlet opening into

the hot-air space of said casing, and pipes ris-

ing from satd top plate for the products of
combustion. |

3. In a hot-air furnace, an 1nclosing casing,
a grate, a top and a bottom ring-plate the lat-
ter Joining the grate and forming” a fire-zone
space, a circular double-walled ring-casting
closed at 1ts bottom, suspended within the fire-
zone space from the inner edge of the top ring-
plate, a separate ring-plate seated upon and

covering sald double-walled casting, a fire-pot

seated upon said covering-plate in alinement
with and forming a continuation of the inner
wall of the suspended casting, the said ring-
plate having an air-inlet and an air-outlet the

latter opening 1nto the hot-air space of said

casing, and formed with shoulders lap-joining
the casting and the fire-pot, pipes for the prod-
ucts of combustion rising from the fire-zone
top plate and a shell seated upon the fire-pot
and forming the combustion-chamber.

4. Ina hot-air furnace, an inclosing casing,
a fire-pot, a grate, a pair of ring-plates the
bottom one joining the grate and with the up-
per plate forming a fire-zone space, a double-
walled ring-casting closed at its bottom and
provided with a top, suspended by its outer
wall from the inner edge of the upper ring-
plate, and having its inner wall in alinement
with and forming a prolongation of the fire-

1
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pot, the top of said double-walled casting hav-

ing an air-inlet and an air-outlet the latter
opening into the hot-air space of the casing,
the top plate of the fire-zone space having a
plurality of pipes for the products of combus-
tion, the said fire-zone-forming plates having
a plurality of clean-out openings, and a shell
seated upon the fire-pot and forming the com-
bustion-chamber.

5. In a hot-air furnace, an inclosing casing,
a orate, a fire-pot, a shell seated thereon form-
ing the combustion-chamber, a pair of ring-
plates the bottom one joining the grate and
with the upper plate forming a fire-zone space,
a double-walled ring-casting, closed at 1ts bot-
tom, having its outer wall formed with an
angle-shouldersuspending it on the inner edge
of the upper ring-plate and depending within
the fire zone forming thereby with said bot-
tom plate a narrow passage to the fire-zone
space, the inner wall of said casting in aline-
ment with and forming a prolongation of the
fire-pot, the top of said double-walled casting
having an air-inlet and an air-outlet the latter

-opening into the hot-air space of the casing,

and pipes for the products of combustion ris-
ing from the top plate of the fire-zone space.
6. In a hot-air furnace, an inclosing casing.,

a grate, a pair of ring-plates forming between

them and with the grate a fire-zone space, a
double-walled ring-casting closed at its bot-
tom and provided with a top, supported by
and depending from the inner edge of the
upper of said pair of plates within the fire-
zone space, a fire-pot seated upon the top of
the inner wall of said depending casting in
alinement therewith, a plurality of stays or
braces fixed to the top of said casting and abut-
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ting the top of the fire-pot,the top of said ring-

casting having an air-inlet and an air-outlet
the latter opening into the hot-air space of

‘the casing, pipes for the products of combus-

tion rising from the top plate of the fire-zone
space, and a shell seated upon the fire-pot and
forming the combustion-chamber. L -

7. In a hot-air furnace, an inclosing casing.
a grate, a fire-pot, a shell thereon forming the
combustion-chamber, a patr of plates forming
with the grate a fire-zone space, a plurality of
pipes rising from the fire-zone-forming top
plate, a horizontal pipe encircling the top of
said shell, and connecting said vertical pipes,
a central pipe mounted upou the crown of
sald shell, pipes connecting said central pipe
with said horizontal pipe, and an exit-pipe
connecting sald central pipe..

8. In a hot-air furnace, an inclosing casing, -
a grate, a fire-pot, a shell thereon forming the

combustion-chamber, a pair of plates forming
with the grate a fire-zone space, a plurality of
pipes rising from the fire-zone-forming top
plate, a horizontal pipe encircling the top of
said shell, and connecting said vertical pipes,
a central pipe mounted upon the crown of
sald shell, pipes connecting said central pipe
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shell with sald vertical pipes, and dampers

within said tubes adapted to open communi-
cation between the combustion-chamber and

the exit-pipe and to close the communication
of said exit-pipe with the fire-zone space
whereby to change the direction of the draft.

with said horizontal pipe, an exit-pipe con- |
necting sald central pipe, tubes connecting the

.,_
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Intestimony whereof I have signed myname
to this specification in the presence of two sub- 10
scribing witnesses.

CORNELIS F. A. ROELL.

Witnesses:
S. D. BexneTT,
E. PARRAD.
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