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' WILLIAM W. SWEETLAND, OF EDWARDSBURG, MICHIGAN.

HOT-AIR FURNACE.

SPECIFICATION forming part of Letters Patent No, 424, 035 dated March 25, 1890

Apphcatmn filed April 6, 1889, Serial No. 306,218,

To all whom tt may concern.:

Be it known that I, WILLIAM W. SWEET-

LAND, a citizen of the United States, residing

at Edwardsburg, in the county of Cass and
State of Michigan, have invented a new and
usefnl IIOL—-AH Fur nace, of which the follow-
ing 1s a specification.

ThlS invention relates to hot—au furnaces;
and it has for its object to provide a device
of this class which shall be simple, durable,
easily managed, and effective in operation.

My invention consists, essentially, in an im-
proved construction and arrangement of parts
to be hereinafter fully described, by which
the flues of the furnace shall be subdivided
into several sets or series, which, while en-
tirely independent of eachother, shall be used
simultaneously and equally.

The invention further consists in an im-
proved construction of parts, whereby draft
shall be admitted simultaneously to opposite

sides of the fire-box so as to equalize the com-

bustion.

The invention further consists in the. 1m-

proved construction and arrangement of de-
tails, which will be hereinafter f ully described,
and paltlcula,ﬂy pointed out in the claims.
In the drawings, Figure 1 is a perspective
view showing my improved furnace complete,
but with the outer jacket or casing removed.

Fig. 21is a vertical sectional view of the fur-

nace and the surrounding Jacket Or casing.
Fig. 8 is a horizontal 5ect10na1 view taken on
the line « « of Fig. 2. Fig.4 is a perspective
view of the base of my -improved furnace
with oneof the sections of the base-top in po-
sition. ~ Fig. 5 is a perspective view showing
the base mounted upon its legs and with the
entire topin position. Fig. 6 isaperspective
view of the ash-pit detached. Iig. 7 isa per-
spective view of the fire-pot. Iig. S1s a per-

- spective view of the flueringor casting which
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is mounted upon the fire-pot.

Fig. 9 1s a per-
spective detail viewof the casing which forms
the upper part of the combu&twn chamber.
Fig. 10 is a perspective detail view of the top
or dome of the furnace. Fig.11 1s a perspec-
tive detail view of one of the sections of the
radiator. Fig. 12 is a horizontal sectional
view of the latter. Fig.13 is a perspective
view of the outer casing melosnw myimproved
hot-air furnace.

(No model.)

—— -

| view taken through the charging-doors and

showing said dools open.

The same letters refer to the same partsin 111
the figures.

1 deswnates the base of my improved fur-
nace, which consists of an annular box or
casting,which,when desired,may be octagonal
in shape, as shown in the drawings hereto an-
nexed. The said base or chamber is divided
by means of equidistant vertical partition-
plates 2 into a series of four compartments of

equal size, each of which 1is designated by 3.

Each of said compartments is provided with

a covering-plate 4, having four equidistant

0pemnﬂ*s 5, each ot whwh is surrounded by a
rim or ﬂa,nﬂe 6 for the attachment of flues or
pipes,.as Wlll be hereinafter described.

- The annular casting which constitutes the
base of the furnace is provided with a series

of four inwardly-extending lugs or brackets

7 for the purpose of supporting the ash-pit.

The latter consists of aring orcasting which

is of suitable size and shape to fit upon the
inner wall of the annular casting which con-
stitutes the base. Said ring, which is desig-
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nated by 8, 1s provided with lugs or ears

adapted to rest upon the lugs or brackets 7,
and 1t has at its lower edge an inwardly-ex-
tending flange 9, to the inner edge of which

is attached the downwardly-extending cylin-
drical sheet-metal drum or case 10, which
forms the ash-pit proper, and the bottom of
which is provided with radial openings 11,
adapted to be covered by a centr ally—pwoted
valve 12, which may be rocked or recipro-
cated by means of a suitable shaker rod or
handle, so as to uncover the said openings
and permit the accumulated ashes to drop
into a receiving-pan which may be tempo-
rarily placed under the ash-pit. The ring
or casting § is provided on dla,metueally
opposite sides with semicircular openings 13,
adapted to be covered by valves or dampers
14, mounted upon a suitable pivoted rod 15,
one end of which extends in front of the fur-

nace so as to form a handle 16, by means of

which it may be conveniently manipulated.

The upper side of the ring or casting 8 is pro-

vided with a shoulder, upon which 1s mounted
the fire-pot 17, which consists of a suitably-
shaped casting, which may be made with up-

F]fr 4 is a;veltlc.;ﬂ sectional | wardly and outwmdly flaring suleq and the
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lower edge of which 1s provided with an in-
wardly - extending flange 18 to support the
brake 19, which is of ordinary construction,
and which 1s to be provided with suitable
means (not shown in the drawings) for rock-
ing oroscillating it upon its supporting-flange.
Thefire-pot,which is preferably cast in a single
piece, may be provided with a suitable lin-
mg; but this isnot essential to my invention.
'The upper edge of the fire-pot has an annular
flange 20, serving to supportthe ring or cast-
ing 21, which may be octagonal in shape, as
herein shown, and each alternate face of which
is provided with two flue-openings 22 22, which
may be surrounded by annular flanges or col-
lars for the attachment of the flues or pipes,
to be hereainfter deseribed.

The ring or casting 21 may be formed in a
single piece; but 1 prefer to make it in four
separate sections,suitably connected or bolted
together, aswell as to the flange at the upper
edge of the fire-box.,

| 3 designates the combustion - chamber,
which consists of a drum constructed of hoiler-
iron or other suitable sheet metal and of a
contour correspondiug with that of the flue
ring or easting 21, upon which it is mounted
smd to which 1L may be secured in any suit-
able manner. One of the sides or faces of
said ecombustion-chamber is provided with a
charging-door 24, which is hinged at its lower
edge, “and which is located dn*ectly above one
of the faces of the flue- -rings 21, which is pro-
vided with the flue-openings 99, Suitably
mounted upon the upper edge of said com-
bustion-chamberis the dome 25, which is pref-
erably constructed of cast-iron, and which is
provided with a centrally-located flanged
opening 26, to which the flue or pipe 27, for
the escape of the produects of combustmn 1S
suitably connected.

Each of the openings 22 in the flue-ring 21
is connected by means of an elbow- plpe 28

with a correspondingly-located opening 5 in

the top part of the base. It will thus be seen
that each of the compartments 3 of said base
is connected with the flue-ring by means of
two elbow-pipes 28.

The radiator of my improved furlmce 1S
composed of a series of sections 29, consisting
of horizontal pipes, each of which is closed at
one end by means of a partition-plate 30,
while the other end remains open for the ad-
mission of the closed end of the next adjoin-
ing section. Four of the said sections may
be joined so as to form an annular chamber
composed of four separate compartments,

~each of which is provided in its lower side

6o

with two openings 81, surrounded by flanges
32. Each of the said openings is connected
by a vertical pipe 33 with one of the open-
ings & 1n the top plate of the base intermedi-
ately between the elbow-pipes 28. There be-
ing 16 of these openings, as hereinbefore
smted
by the elbow--plpes 25 with the flue-ring 21,

while the remaining openings are cmmeeted L

eight of said openings are connected

by means of the vertical pipes 83 with the
radiator. The partition-plates 30 in the lat-
ter are so disposed as to register with the
partition-plates 2 in the base of the furnace,
and 1t will thus be seen that each of the com-
partments in said base is connected by two
pipes or flues with the combustion-chamber,
and by two additional flues with one of the
corresponding chambers of the radiator. Each

of the sections or compariments of the latter

1$ provided in its front side with an opening

o4, adapted to be closed by means of a slide

or cover 35, in order that anysoot or obstruc-
tions which may accumulate in the said com-
partments may be conveniently reached and
removed. Each of the said compartments of
the radiator is further provided on its upper
side with an opening 30, and is connected by
means of an elbow-pipe 37 with an opening
03 1n the flue or smoke-pipe 27. A damper
09 18 arranged in the latter at a point below
the openings 38, whereby the said smoke- -pipe
may be par Lmlly or entirely closed.

The base 1 of the furnace is in practice to -

be mounted upon suitable legs 40, and may
be supported upon an annular foundation of
masonry, as shown at 41. Each of the com-
partments 3 in the said base is provided in
its outer wall with an opening 42, having a
door or cover 43, in order that Soot and ashes
may be conveniently removed from the said
compartments. |

42 designates the jacket or casing of my
improved furnace,whichcompletelysurrounds
the latter, and which is provided with suit-
ably-located doors registering with the charg-
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ing-door of the furnaee and mth the doors |

in the base and in the radiator, which are
provided, as described, for the removal of soot
or obstructions. A door is also provided at
the lower end of the jacketf, through which
access may be had to the ash-pit. A register
1s also to be provided for the admission of
cold air into the space between the -jacket
and the furnace, and to the upper end of the
jacket is connected the pipes 43, through
which the heated air may be eonveyed to the
apartments which are to be heated.

The operation of this invention will be
readily understood from the foregoing g descrip-
tion, taken in connection with the dr aWIings
hercbo annexed. The fuel is supplied to Lhe

furnace through the charging-door, which,

when opened, 1‘ebts upon Lhe lower edﬂ'e 0[
the corre fapondmﬂ' door-opening in the Jdﬂket
of the furnace in a slightly-inelined position,
so as to convey the fuel directly to the com-
bustion - chamber. The latter, as has been
stated, receives draft equally from diamet-
1'10:;11]37 -opposite sides, thereby causing the
combustion to be equalized, and doing away
with the common objection of the fuel being
consumed in the front part of the cmnbustloll-
chamber only. When the damper 39 in the
flue 27 is open, the draft will be directly up-

ward through the said pipe or flue; but when
the

said dmnpor is closed the ploduets of
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combustwn will be forced to pass through the
‘elbow-pipes 28, downwardly into" the cham-

“bers or compmtments 3 of the base, thence

~upward through the flues or pipes 33 to the

5 eompmtmpnts of the radiator, from whence

10 be forced to make the circuit of all the radiat-

15

25

they will finally pass tthDh the pipes 37

into the vertical pipe 27, into which they will

‘be delivered at a point abovethe damper. In
this manner the products of combustion will

ing chambers and passages of the furnace,
and the heat will be utilized to the greatest
~possible extent.
partially closing the damper 39 only a por-
tion of the products of combustion will be
thus deflected, and the draft in the furnace

‘may thus be 1eﬂ'ul&ted Thus when the fire

is started and a strong draft is required, the

damper 39 may be opened wide; butaiter the |
20 ecombustion has been well started the

sald
daniper may be entirely or partially closed,
thus reducing the draft and forcing the pro-
"duets of combustlon to make the cir cmt of the
radiating chambers and passages.

It will be seen that by the construction
herein described the radiating chambers and
passages of my improved furnace are subdi-
“vided into four sets or sections, which are en-
tirely independent of each other. DBy this

30 construction I .am enabled to attain great

strength and durability, and the Sueeessful

. opelatlon of a furnace of this.construction is
" made possible by the admission of air at op-

35

-~ and passages.

posite sides of the fire-box, 1t being obvious

that if the draft were supphed to one side of
‘the fire-box only it would not so certainly be
“distributed to all of the radiating chambers
It will also be seen that the
entiresurface of the chamber, with the sole ex-

40 ception of the legs or supp01t<5 is a radiat-

45

50 air may be ta]z:en from said apartments, con-
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1nﬂ'-5111face, by contact with which the air
- passing through the jacket becomes heated
“in the most 1&1)1(1 and economical manner.

When the doors in the jacket are closed, cold
air will be supplied to the said jacket or cas-
ing through the register only, which may be
eonneeted by cold-air pipes not only with the
outer air, but also with the apartments which
are to be heated, so that the cold and vitiated

veyed to the casing of the furnace where 1t 1s
~ heated and pur 1ﬁed and then returned to the

" apartments, thus keepnw up the constant cir-

culation of pure and wholesome hot air.
While T have herein described the pre-
ferred construction .of my improved hot-air
- furnace, I would have it understood that I do
not limit myself tothe details of construction
herein described, but reserve the privilege of

60 making any chanﬂ‘eq or modifications Wthh

may be resorted to without departmn from

~ the spirit of my invention.

65

Having thus described my invention, I
claim-—

1. In a furn.fme, the herein-described ba,se,'

consisting of an annular mdmtlnmelmlnbel,

Tt is obvious that by only

war dly—e*ctendmﬂ 1ugs or b1 ackets to suppmt

the ash-box, substantially as set forth.

9. In a fur nace, the herein-deseribed base,
consisting of an annular 1&(11&’[1119-011&1111)61
subdivided by transverse partitions into a
series of compartments, in combination with
the top plate or cover for each of said com-
partments having annularly-flanged openings
adapted to be connected with the 1ad1at1nn*
flues or pipes, substantially as set forth.

3. In a furnace, the base consisting of an
annular radiating-chamber, the inner wall of

‘which is provided with inwardly-extending

lugs or brackets, in combination with the
ash-box provided with outwardly-extending
ears, by means of which it is supported upon
said lugs or brackets, sub%tantlally as helem
set forth |

4. In a furnace, the combmatlon with Lhe

/0

75

30

base consisting of an annular mdlatmm |

chamber, the inner wall of which is plovlded

with inw. ardly-extending lugs or brackets, of .

the ash-box supported upon said luﬂ's or

brackets and having draft-openings at d1amet-

90

rically-opposite Sldea, and a rod or shaft ex-

tending transversely through said ash-box,

and having valves or dampers adapted to
close the said draft- -openings &mult&neously

substantially as herein set forth.

95

5. In a furnace, the herem—descrlbed ash- -

box comprisingaring or casting having draft-

openings in dmmetucally 0ppoque mdes and

provided at its lower edge with an 1nwa1dly-.
extending flange, an aSh pit or drum extend-

100

ing downwar dly from said flan ge and having

a bottom provided with radial openings, and

a centrally-pivoted valve adapted to cover

sald openings, substantially as herein sét
--fOJth |

6. Inafurnace,the eombmatmn of the base
consisting of an annular radiating-chamber
having inwardly-extending lugs or brackets,
the ash-box having lugs or ears resting upon

105

11O

said brackets, the tive- pot mounted upon the

upper edge of the ash-box, and provided at
its 10wer edge with an "inwardly-extending“

flange supporting the grate, the combustion-

chamber, the
and flues for carrying away the ploducts of
combustion, substantially as herein set forth.

7. In a fumaee, the combination of the

‘base consisting of an annular radiating-cham-

ber, the top pla,tes or cover for the ﬂameh&w-
ing -annularly-flanged openings, the ash-box

radiator, the connecting-flues,

115

120

supported upon brackets extending inwardly -

from the inner wall of the base, the fir e-pot

mounted upon the ash-box, and the flue-ring

supported upon the upper edge of the ﬁle—'
pot, and having

by suitable elbow -pipes with certain openings

125
flanged openings connected

in the top plate of the base, substantially as
herein described, and for the purpose set -

forth.
8. In a furnace, the combination, with the

130

base consisting of an annular radiating-cham-

“ber having 1‘11“‘8 or brackets 1)10,]@01:1110* in-

the inner “wall of whwh is provided with in- | Wm dly fmm 1ts inner walls, of the ash-box
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mounted upon said lugs or brackets, the fire-
pot supported upon the ash-box, the flue-ring
resting upon the upper edge of the fire-hox,
the annular casing or combustion-chamber
mounted upon the upper edge of the flue-
ring, the dome or top having the centrally-
located upwardly-extending smmoke-pipe, the

- radiator, and the copnecting - flue, substan-

1O
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tially as and for the purpose herein set forth.

9. In a furnace, the combination of the base
consisting of an annular radiating-chamber
having inwardly-extending brackets, the top
plates or covers for the same having annu-
larly - flanged openings, the furnace- casing
comprising the ash-box, having ears or luws
%upportmn* it upon the bl‘&eket,s of the base,
the fire-pot, the flue-ring,
or combustion-chamber,and the dome having
centrally-located upwardly-extending smoke-
pipe, the annular radiating - chamber com-

posed of pipe-sections mutably connected and
surrounding the smoke pipe or flue, vertical

flues connecting said mdiatilw-dmmber with
certain of the openings in the top plate of
the base, elbow-pipes connecting the remain-
ing openings in the top plate of the base with
the openings in the fHue-ring, elbow-pipes con-

necting the upper side of the radiating-cham-

ber with the exit- flue, and admnperm-mnned

in the latter below said elbow-pipes, substan-

tially as and for the purpose herein shown
and gpectfied.

10. In a furnace, the combination of the
base consgisting of an annular radiating-cham-
ber, the furnace-casing supported upon lugs
or brackets extending inwardly from the in-
ner wall of said base, and having the flue-
ring constructed and arranged as herein de-

scribed, and the top or dome provided with a

centrally-located upwardly-extending smolke-
pipe or exit-flue, the annular radiating-cham-
ber surrounding said flue, vertical pipes ¢on-
necting said radiating-chamber with the 1op
of the radiating-base, elbow-pipes connecting
the latter with the fine-ring of the furnace-cas-

ing, elbow-pipes connecting the upperradiator

with the exit-flue, a damper arranged in the

the-annular casing |

494,035

| latter below said elbow-pipes, and transverse

partitions arranged, respectively, in the base
and in the upper radiator and subdividing
them into compartments, each of the compart-
ments in the base being connected with the
flue-ring of the furnace-casing and also with
the upper radiator, substantially as and for
the purpose herein set forth.

11. In a furnace, the herein-described an-
nular radiator, composed of a series of pipe-
sections suitably joined or connected to-
gether, each of said pipe-sections having one
end closed and the other end open for the
admission of the closed end of the next ad-

i jolning pipe-section, substantially as and for

the purpose herein shown and specified.
12. T'he annular radiator composed of pipe-

sections suitably connected or joined to-

gether, each of sald sections having one end
closed and the other end open for the admis-
sion of the closed end of the next adjoining
section, and each section being further pro-
vided with a door through which soot and
obstructions may be "emoved substantially
as sel forth.

13. In a furnace, the combination of an an-
nular radiating chamber or base divided into
independent compartments, so as to leave an
open space for the passage of air between the
inner wall of said base and the furnace-cas-
ing, an annular radiating-chamber surround-
ing the exit-flue, vertical pipes connecting
smd annularradiator with the compdvtments
of the radiating-base, pipes connecting the
compartments of the latter with the furnace-
casing, pipes connecting the upper annular
radiator with the exit-flue, and a damper ar-

anged in the latter below said pipes, all com-
bmed and arranged substantially as and for
the purpose herein set forth.

In testimony that I claim the foregoing as
my own I have hereto aflixed my mfrnfx,ture
in presence of two witnesses.

WILLIAM W. SWEETLAND.

Witnesses: '

. 5. MINIER,
I.LEVI ALDRICH.
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