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UNITED STATES

PATENT OFFICE.

CHARLES E. OLDACRE, OF PHILADELPHIA, PENNSYLVANIA. i

HOT-AIR FURNACE.

No. 826,441,

Specification of Letters Patent.

Patented July 17, 1906.

Application filed July 26,1808. Serial No. 271,272,

To all whom it may concerw:

Be it known that I, CrarrEs E. OLDACRE,
a citizen of the United States, residing in the
city and county of Philadelphia, State of

s Pennsylvania, have invented a new and use-
ful Hot-Air Furnace, of which the following
is a specification.

My invention consists of a novel construc-
tion of a hot-air furnace in which the fuel is

o economized and the durability of the furnace
increased.

Tt further consists of a series of air-flues
located above the fire-pot and having corru-
gations on both their inner and outer sur-

15 faces angularly disposed to the heat and the
products of combustion coming from the fire-
pot, said corrugations preferably converging
upwardly.

Tt further consists of a series of radially-

20 extending plates or flanges extending out-
wardly from the fire-pot and a casing or
jacket surrounding said flanges in order to
form separate air-passages which open into
the corrugated flues above referred to.

25 It further consists of other novel features

of construction, all as will be hereinafter fully
set forth. ‘

Figure 1 represents a vertical sectional
view, partly broken away, of a hot-air furnace
embodying my invention. Fig. 2 represents
a plan view on lines z z, Fig. 1. Fig. 3 repre-
sents a plan view on lines y y, Fig. 1. Fig. 4
represents a perspective view of one of the
air-flues. Fig. 5 Tepresents a rear elevation
35 of two of the air-flues. Fig. 6 represents a
perspective view of a portion of Fig. 1, show-
ing the flues and their adjuncts. [Fig. 7 rep-
resents a perspective view of a portion of a
modification in detached position.

Similar numerals of reference indicate cor-
responding parts in the figures. .

Referring to the drawings, 1 designates a
hot-air furnace having an ash-pit of usual
construction provided with a door 2, suitably
45 hinged at 3.

4 designates the fire-pot or fire-box, which
is formed by the walls 5 and 6, the lower end
of the wall 6 resting on the shoulder 7 near
the upper end of the wall 5. The upper end

5o .of the wall 6 has a flange 8 thereon, 1n which
is an annular groove 9.

10 designates plates or wings which extend
outwardly from the walls 5 and 6 and form
air passages or flues 11 when the casing or

55 jacket 12is secured around sald plates.

30

40

 Tig. 4.

Cer- | products of combustion.

tain of the plates 10 above the ash-pit located
at the front of the furnace are partly broken
away, as at 13, as will be understood from
Fig. 3, in order to permit the cold air to enter
the air-flues which are directly above the
ash-pit and permit said air to pass there-
from into the air-flues which are on each
side of said ash-pit. This will permit the
cold air to uniformly surround the fire-pot 4,
which will tend to prevent the front parts of 65
the fire-pot burning out sooner than the other
parts, as has heretofore been the case when

a closed space has been left above the ash-pit
having no inlet for the cold air.

14 designates ribs extending outwardly 7o
from the fire-pot for the purpose of increas-
ing the heating-surface.

15 designates an annular laterally-extend-

60

ing plate adapted to be placed above the fire-

pot and having openings 16 therethrough, 75
which register with the air-passages 11 and
the air-passages 17 of the flues 18, one of the
latter being shown in detached position in
The portion of the plate 15 sur-
rounding the openings 16 has the flanges 19, 8o
which latter form the grooves 20, in which
the bottom 21 of the air-flues 18 are held.
The inner face of the latter curves upwardly
and outwardly from the bottom, as seen at
22, afterward extending upwardly, substan- 85
tially as seen in Fig. 4. The relative arrange-
ments of the vertical plates 10 and the lat-
eral plate 15 and their adjuncts will be un-
derstood from ¥ig. 6.

23 designates a lug or projection on the
air-flues adapted to retain in place a fire-
brick 24, the use of which will be hereinafter
explained. :

25 designates flanges on the rear face of the
flue, which are broken away, as seen at 26,10 95
form a passage 27, through which the smoke
may escape. The flues are corrugated inter-
nally and externally; but instead of being cor-
rugated in vertical planes they are corru-
oated so that the lines of the corrugations roo
converge upwardly and inwardly when the
parts are assembled, as seen in Fig. 1. This
will cause the heat and products of combus-
tion to contact more directly with a larger
surface than is possible in the usual construc- 103
tions of hot-air furnaces. The flues are
broader on their rear face and gradually con-
verge toward the combustion-chamber, thus
forming between them passages 28 for the
Eachflue hasa top 110
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12 and 32 and 36 will

2

flange 29, on which is adapted to be seated a
top plate 30, which has openings 31 therein,
which register with the air-passages 17.

A casing 32 surrounds the air-flues, being
connected at its top with the plate 30 and at
thebottom with the plate 15, thus forming the
chamber 33, into which the smoke and prod-
ucts of combustion pass through the oen-
ings 27.

34 designates a pipe or nassage leading
from the chamber 33 to the chimney,

35 designates a top or dome plate which is
adapted to be placed on the plate 30 directly
over the fire-pot, but may be made integral
therewith, if desired.

36 designates an outer casing, which is
joized to tho base of the furnace at 37 and
which has secured at 38 the dome 39,

40designates openingsin the dome, through
which the heated air may be conducted
through pipes in the ordinary manner to the
desired place.

41 designates the fuel-inlet passage to the
fire-pot having a suitable door therefor.

42 designates the chamber above the fire-
box door, which has an inlet: 43, through
which the cool air may pass into the cham-
ber 42.

44 designates the cold-air chamber having
suitable inlets thereto for the admission of
the cold air. :

45 designates the combustion-chamber,

The cold air entering the chamber 44 passes
into the separate alr-passages 11, where it will
be partially heated, thence into the air-flues
18. Here it will ‘be still further heated,
it being evident that the flues are surrounded
on all sides by the heat and products of com-
bustion. There is no dead-s pace around the
fire-box or the combustion-chamber, for the
flanges 10, which are broken away, as seen at
13, will permit the air to enter the passage
formed directly above the ash-pit door.

In the preferred embodiment of my inven-
tion, as seen in Tig. 1, the casing which forms
the fuel-inlet passage is supported upon the
apertured plate 15. " Supported on this fuel-
inlet casing is another casing having the
chamber 42 therein, the top of which is open,
as well as the front side, and as the flanges 10
are broken away, as seen af 13, the air below
the fuel-inlet will be permitted to passaround
the inlet-casing and into the chamber 42, and
thence into the dome 39.

The fire-brick 24 may, if so desired, be so
constructed that it will slip over the lugs 23
and on being slightly turned will cover them,
so as to prevent the undue heating of said
lugs, which might oceur, owing to the intense
heat coming from the fire.

The chamber formed between the casings
permit the cold air to
pass through inlet 43 into chamber 42 and
thence into the dome 39. I have found in
practice that the intense heat sometimes

826,441

causes the top plate 35 to bend and crack. in
order to overcome this, I preferably place a
fire-brick 24 on the lugs 23, so that the heat
will be reflected back against the corrugated
flues, although said brick may be dispensed
with, if desired. By having the corrugations
of the flues angularly dis:osed with reference
to the combustion-chamber a greater resist-
ance is afforded to the passage of the heat
and products of combustion, and the air in the
flues is much more readily heated. The air-
passages formed by the outwardly-extending
vlates from the fire-pot increase the heating-
surface. The ribs 14 also serve to increase
the heating-surface. The great advantage
in having the air-flues above the fire-pot is
the ease with which they may be replaced if
one is burned out. As ordin arily construct-
ed the part near the fire-;ot changesitsshape,
owing to the intense heat, and if the same is
to be replaced a large amount of time and
labor must be spent in fitting the new flue in
place in case the flues and the fire-pot are
made integral. By the use of my novel in-
vention all this waste of time and labor is
avoided and a much larger percentage of air
heated. :

It will be evident that various changes
may be made by those skilled in the art
which will come Wwithin the scope of my in-
vention, and I do not, therefore, desire to be
limited in every instance to the exact con-
struction herein shown and described.

As I have already explained, the fire-brick
24 may or may not be employed as the exi-
gencies of the case may require, and it will be
apparent that said fire-brick may rest di-
rectly upon the lugs 23, as-shown in Fig. 1,
or, i’ desired, the construction seen in Iig.
7 may be employed, wherein I have shown
the outer periphery of the brick as provided
with an angular-shaped recess having the
lateral portion 46 and the downwardly-ex-
tendmg portion 47, which, in conjunction
with the lug 23, forms a species of bayonet-
joint, the brick being placed in position by
first causing the recesses 47 to register with
the lugs 23, after which the brick is pressed
downwardly till said lugs are in line with the
portions 46, the hrick being then turned so
that it is securely held in place by the engage-
ment of the lugs with said recesses 46, and
flhe lugs 23 will be protected from the intense

eat. '

Having thus deseribed my invention, what
I'claim as new, and desire to secure by Let-
ters Patent, is—

1. In a furnsgce, a fire-pot having upright
plates extending radially therefrom, a jacket
inclosing said plates, a laterally~extending
apertured plate located at the upper portion
of the fire-pot, a series of open-ended flue-sec-
tions supported on said. plate, said sections
having corrugations converging upwardly
and inwardly, the exterior walls of said sec-
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tions forming fire-passages, and an inclosing

casin%.

2. In a furnace, a fire-pot having upright
plates extending radially therefrom, a jacket
inclosing said plates, a laterally-extending
apertured plate located at the upper portion
of the fire-pot, a series of open-ended flue-sec-
tions supported on said plate, said apertured
plate being provided with radial grooves
adapted to receive the lower end of said sec-
tions, said sections having corrugations con-
verging upwardly and inwardly, the exterior
walls of said sections torming fire-passages,
and an inclosing casing.

3. In a furnace, a fire-pot having upright
plates extending radially therefrom, a jacket
mclosing said plates, a laterally-extending
apertured plate located at the upper portion
of the fire-pot, a series of open-ended flue-sec-
tions supported on said plate, said apertured

late being provided with radial grooves
adapted to receive the lower end of said sec-
tions, the latter having corrugations converg-
ing upwardly and inwardly, the exterior
walls of said sections forming fire-passages, a
top plate located at the upper portion of said
flues, and an inclosing casing.

4. In a furnace, a sectional fire-pot having

wings extending from said sections and in
alinement when assembled, a jacket inclos-
ing said wings, a laterally-extending aper-
tured plate located at the upper portion of
the fire-pot, a series of open-ended flue-sec-
tions supported on said plate, said apertured
plate being provided with radial grooves
adapted to receive the lower end of said sec-
tions, thelatter having corrugations converg-
ing upwardly and inwardly, the exterior
walls of said sections forming fire-passages, a
top plate located at the upper end of said
flues, and an inclosing casing.
5. In a furnade, a fire-pot having upright
plates extending radially therefrom, a jacket
inclosing said plates, a laterally-extending
apertured plate located at the upper portion
of the fire-pot, a series of open-ended flue-sec-
tions supported on said plate, said sections
having corrugations converging upwardly
and inwardly, the exterior walls of said sec-
tions forming fire-passages, the inner walls of
said sections being provided with lugs, a fire-
brick supported on said lugs, and an inclos-
ing casing.

6. In a furnace, a fire-pot having upright
plates extending radially therefrom, a jacket
mnclosing said plates, a laterally-extending
apertured plate located at the upper portion
of the fire-pot, a series of open-ended flue-sec-
tions, supported on said plate, said sections
having corrugations converging upwardly

and inwardly, the exterior walls of said sec-

tions forming fire-passages, a casing sup-
ported on said apertured plate forming a fuel-
inlet, a casing having a chamber therein sup-

ported on said fuel-inlet casing, said chamber

8

having an open top and open front side,
means for permitting air to pass from below
around said fuel-inlet and into said chamber,
and an inclosing casing.

7. In a furnace, a flue-section having a
chamber therethrough open at both ends, in-
ternal and external corrugations thereon con-
verging inwardly and upwardly, said section
having a bottom flange on which it is adapt-
ed to be supported, the outer wall of said flue
having laterally-extending flanges thereon
which are broken away near the upper end to
form a fire and smoke passage, the inner wall
curving outwardly and upwardly from the
bottom flange and then extending upwardly
substantially vertical, and said section having
a top flange at the upper end of the section.

8. In a hot-air furnace, a fire-pot com-
posed of walls having plates extending out-
wardly and forming air-passages and having
ribs extending outwardly from said walls for
increasing the heating-surface, a series of
flues corrugated internally and externally in
planes extending inwardly and upwardly,
said flues having fire-passages therebetween

"and around the outer walls thereof, which

flues gradually converge toward the central
portion of the combustion-chamber and a
dome into which said flues open.

9. In a hot-air furnace, a fire-pot having
plates extending outwardly therefrom form-
ing air-passages and having ribs extending
outwardly from said fire-pot, air-flues locate
above said air-passages and registering there-
with, the inner face of said flues curving out-
wardly from the bottom and then extending
upwardly, the outer faces having flanges
thereon which are broken away near their
upper end to form a fire and smoke passage,
internal and external corrugations extending
inwardly and upwardly on said flues, the
walls of which latter converge toward the
center of the combustion-chamber, said flues
having fire-passages therebetween and around
the outer walls thereof, an outer casing and a
dome secured thereto into which said air-
flues open.

10. In a hot-air furnace, a fire-pot having
plates extending outwardly therefrom form-
ing air-passages and having ribs extending
outwardly from said fire-pot, air-flues located
above said air-passages and registering there-
with the inner face of said flues curving out-
wardly from the bottom and then extending
upwardly, the outer faces having flanges
thereon which are broken away near their
upper end to form a fire and smoke passage,

internal and external corrugations extending -

inwardly and upwardly on said flues, the
walls of which latter converge toward the
center of the combustion-chamber, said flues
having fire - passages therebetween and
around the outer walls thereof, a smoke con-
nection leading therefrom, an outer casing
a dome secured thereto into which said air-
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flues open, the upper end of the inner walls of
sald flues being -provided with lugs, a fire-
brick secured thereon for reflecting the heat
against said flues, and pipes leading into said
dome for conducting the heated air there-
from.

11. In a furnace, a fire-pot .composed of
walls having plates extending therefrom
forming air-passages, a jacket surrounding
said plates and having ribs extending out-
wardly from said walls for increasing the
heating-surface, a plate supported on said
fire-pot and having openings therein register-
ing with said air-passages, air-flues provided
with center walls supported on said plate,
corrugated internally “and externally, sa'd
corrugations extending inwardly and up-
wardly and the side walls of which converge
toward the combustion-chamber, the center
walls having flanges thereon forming a con-
tiguous surface but having near their upper
end a portion broken away forming a fire-pas-
sage, said flues having fire-passages therebe-
tween and around the outer walls thereof, a

top plate above said flues having openings

826,441

therein which register with said flues, a cas-

g around said flues forming a smoke and
fire chamber, a stoke-pipe leading from said
chamber, an outer casing, a dome secured
thereto into which said flues open, a fuel-in-
let casing supported on the air-flue-support-
ing plate and having an air-chamber above
and below said inlet, means for permitting
the air to pass through each of the chambers
located above and below the fuel-inlet pas-

sage and means for conducting the heated

air from said dome. :

12. In a furnace, a fire-pot having upright
plates extending radially therefrom, a later-
ally-extending apertured plate located at the
upper portion of the fire-pot, a series of open-

ended flue-sections supported on said plate,

said sections having corrugations conver ing
upwardly and inwardly, the exterior walls of
said sections forming fire-passages, and an in-

‘closing casing.

CHARLES E. OLDACRE.
Witnesses:
Joun A, WiEDERSHEIM,
H. S. FamrBanxks.
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