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UNITED STATES

PATENT OFFICE.

 ROBERT 1. YEOMAN,

OF OMAHA,

NEBRASKA.

FuRNACEJ

SPECIFICATION forming pa.rt of I:ett;ers Patent N 0. 724 646, dated April 7, 1903
A.ppllca.tlon filed May 10,I 1902 Serla,l No. 106 784, (No model.)

1o all whom it may concerres
Be it known that I, ROBERT H. YEOMAN,

. a citizen of the United States, -residing at

10

15

20

25

Omabha, in the county of Douglas and State
of Nebra,ska have invented certain new and
useful Improvements in Furnaces; and I do
hereby declare the following to be a full, clear,

and exact description of the invention, such:

as will enable others skilled in the art to Wthh
1t appertains to make and use the same.

This invention relates to improvements in
fuarnaces, and has in view the production of
means for supplying heated-air without bring-
ing the same into contaet with the products
of combustion. -

The object in view is the arranﬂ*ement of
the elements of a furnace in sueh a manner
as to give a maximum of surface exposure to
the air to be heated, whereby the heat units
may be extracted to 'the greatest extent from
the produects of eombu&tlon before the same
are discharged from the furnace. |

With this object in view the invention con-
sists in certain novel constructions, combina-
tions, and arrangement of parts, as will be
hereinafter fully described and claimed.

In the accompanying drawings, Figure 1

‘represents a view in.front elevation of the
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furnace combining the features of the pres-
ent Invention. Fig. 2 represents a similar
view from the rear. Fig. 3 represents a ver-
tical longitudinal section taken on the plane
of line 3 3 of Fig. 1. TFig. 4 represents a ver-
tical transverse seemon taken on the plane of
line 4 4 of Fig. 8. Fig. 5 represents a hori-
zontal section taken on the plane of line 5 5
of Fig. 3. Kig. 6 represents a similar view
on the plane of line 6 6 of Fig. 3. Fig. 7 rep-
resents a top plan view of the furnace.
8 represents a vertical section taken on the
plane of line 8 8 of Fig. 3.
a detail top plan view of the main heating-

dram.
In the production of hot-air furnaces it has.

been found desirable to avoid the intermix-
ing of the air to be heated with the produects
of combustlon and at the same time to com-
municate as much heat from the products of
combustion to the air being heated as is pos-
sible, and in order to attain this result to the

best advantage I employ an arrangement of

with an air-chamber 12.

“Fig.

FKig. 9 represents

| drawmgs,-,-m_ which 1 represents any suitable

fire-pot provided with grate 2, arranged above
the ash-pit 3, a suitable chute; as 4, being ar-

55

ranged beneath the grate and above the ash-

pit for guiding the a,shes into the said pit.

The bars of grate 2 are designed to be rocked

through the connection of a snitable rod 5,

pivotally attached thereto, having its operat-

60

ing end extending above the plane of said

grate, (shown at 6.)
anann‘ed in front of the furnace, aud a dia-
phragm 8 extends over the operating end 6 of
rod 5 for protecting the same when fuel is be-
ing fed to the furnace.

To the rear of the ash-pit 3 is arranged an

air-supply chamber 9, designed to receive its

supply through an opening in the rear wall
of the furnace closed by a door 10, the cham-
ber 9 communicating through air- duets 11 11
| The front wall of
chamber 12 lies contiguous to the fire-pot 1,

and the rear wall is spaced from the rear wall

of the furnace, the duects 11 being spaced
apart and commumcatmn‘ with chambel 12
through the bottom thereof ab either side.

A fuel-feeding door 7 is

70

75

Sultable ducts 13 13 lead upwardly from '

chamber12 and communicate with a longi-
tudinally-arranged drum, as 14. The ends
of dram 14 are closed by he&ds 15 and 16, the

30

head 16 being spaced a suitable dlsta,nce '-

from the rear wall of the furnace.. A pipe,

as 17, extends longitudinally within drum

14 and opens at either end through the heads
15 and 16. A vermcally arranged pipe, as
18, contacts with the inner end of pipe 17, a
door as 17* opening in the lower bend of

sald pipe 18 turns near its upper end to a
horizontal plane.and communricates with a
discharge-duct, as 19, which in turn commu-
nicates with the stack of the furnace, as 20.
Any suitable damper, as 19*, may be pro-
vided for preventing communleatlon of the
produets of combustion through duet 19 to
stack 20. Within the drum 14, arranged lon-
gitudinally thereof above the pipe 17, is a

Cross- section and formed in its lower hori-
zontal wall with suitable apertures 22, com-
municating with pipe 17. The upper wall of
shell 21 is provided with a longitudinal slot,

‘pipe 18 directly above fire-pot 1, and the

Q0

95

-shell, as 21, substantially crescent- sha,ped n -
100

elements, as disclosed in the accompanying | as at 31, the edges of said shell being broken




away, as at 31°, for permitting the passage of
a pipe 22*, leadmw into duct 19 Within the

shell 21, ar ranﬂ'ed longitudinally thereof, is-

an open-’ended passage, as 23, which has its

front end communicating with the interior
of drum 14 and its rear end opening through

head 16. A plate, as 24, is arranged hori-

~zontally and divides the space between the

- head 16 and the rear wall of the furnace into

IO
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two sections, and it 18 with the upper section
of the said space that the passage 23 commu-
nicates. - A series of transversely-arranged
plates, as 25 25, divides the furnace into hot-
alr compartments, a horizontally-arranged
diaphragm, as 26, dividing the upper portion
of the furnace into upper and lower hot-air

sections. .The diaphragm 26 is apertured, as
at 27 27, for establishing communication be-

tween the lower section of each of the hori-

zontal divisions with the upper section there-
of, such upper section being provided with a
vertically-arranged transverse damper, as 28,

carried by operating-rods 29 29, extending to

either side of the furnace and formed with

the operating-handles 30 at the outer ends

thereof. Hach damper 28 is preferably nor-
mally adjusted to position eentrally of its re-

spective aperture 27, but may be adjusted
to either side, as may be desired. |

The slot 31 communicates with each of the

lower sections of the horizontal divisions of

the upper portion of the furnace for supply-
ing heated air thereto.

I provide a drum 32 within the space be-
tween the foremost plate 25 and the front
wall of the furnace. A plate, as 33, is ar-
ranged horizontally above the fire-pot 1 and
forms the bottom of the said drum and is ap-
ertured, as at 34, for permitting the produects
of combustion to rise from the said fire-pot
into direct contact with the bottom of a wa-
ter-tank 32%, arranged within said drum for
heating the same. Suitable water -supply
pipes, as 35* 35*, communicate with the tank
32°%, near the bottom thereof, and similar con-
duits, as 35 55, lead from the said tank, near
the upper end thereof, for conducting heated
water from said tank. Air-supply openings
36 86 are arranged forsupplying atmosphere
to the space surrounding drum 32, the wall
of said drum being apertured for permitting
communication therethrough of the heated
air.

Kach of the upper sections of the vertical
divisions of the hot-air space of the furnace
is provided with a vertical duct, as 38, com-
municating thereto from below and being de-
signed to receive a supply of fresh air from
outside the furnace and permitting the same
to be heated asit passes along said duet near
the drum 14, and it is in one set of these
duets that the apertures 36 are formed. A

conducting-pipe 39 communicates with each |

of the upper sections of the vertical divisions,
near each end thereof, and is designed to
conduct therefrom heated air and carry the
same to the rooms to be heated.

[

Beneath chamber 12 and forward of ducts
11 isarranged a duct 40, communicating with

the lower end of stack 20.

In operation the products of combustion
rise from fire-pot 1 and pass directly up flue

18 through the opening at its lower end, and

this direct draft is maintained until the fire is
sufficiently started, when thedoor 17*is closed

and the said products are compelled to pass

between the ducts 13 13 and on either side
thereof into the rear end of pipe 17 and
thence up pipe 18 and out duct 19, part of the
products passing through apertures 22 about
passage 23 and out pipe 22*. The smoke and
cases may be permitted to pass out duet 19
for any given time; bat when the fire is suf-
ficiently started within pot 1 thedamper 192
is preferably closed and the products of com-
bustion are compelled to take a course down-

‘wardly about echamber 12 between duects 11

and out duct 40. By the arrangement shown

and described a maximum surface exposure

is produced, and the air being supplied to
chamber 9 rises through ducts 11 into cham-
ber12, and atthe same time air being supplied

‘to pipes 38 will move upwardly and enter the
outer sections of the vertical divisions of the

hot-air portions of the furnace. Theair from

| the chamber 12 moves through ducts 13 into

.

70
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drum 14 and thence through slot 31 into the

vertical divisions formed by plates 25, some

of the air passing from the interiorof thedrum
14 through passage 23 into the rearmost divi-
sion formed by saild plates 250, When it 18 de-
sired to direct all the heated air rising in one
of the vertical sections formed by plates 25
into one of the conducting-pipes 39 and pre-
vent entry of the same into the other of said

‘pipes, it is only necessary to move damper 28
- from the center of aperture 27 to the edge
thereof, the degree of supply of heated air to -

either of the said pipes 39 being relativeto the
position of the damper 28 above aperture 27.
Any suitable stops 41 41 may be provided

for limiting the movement of damper 28,

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—

1. In a hot-air furnace, the combmatlon
with asuitable fire-pot having inclosing walls,
plates dividing the upper section of said fur-
nace into air-spaces, means for supplying air
into the one of said spaces above the fire-pot,
a tank in sald space, a drum surrounding
said tank and provided with an apertured
bottom for permitting contact of the products

of combustion from the said tank, a series of .

conducting-pipes leading from said furnace,
means for supplying hot air from the space
around said drum to some of sald conduct-
ing-pipes, and means for supplying heated
alr to the other of said pipes, substantially
as described.

2. In a hot-air furnace, the combination
with asuitable fire-pot havinginclosing walls,

plates dividing the upper section of said fur- -

nace into air-spaces, means for supplying air

I0C
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to one of sald spaces above the fire-pot, a | ing air in contact with the outer surface of
‘the walls of the conducting-pipes for said
products, vertical sections arranged in the

tank in sald space, a series of conducting-
pipes leading from said furnace, means for

supplying hot air from the space around said
tank to some of said conducting-pipes, and

means for supplying hot air to the other of
said pipes, substantially as desecribed. .
3. In a hot-air furnace, the combination
with a fire-pot having inclosing walls, of hot-
air sections arranged transversely of the up-

per portion of said furnace, means for sup-

plying heated air to each of said sections, a
vertically-arranged damper slidable in each

of said sections and dividing the same into a.

plurality of parts and controlling the supply

~of heated air thereto, and means for shifting
said damper for shutting off the supply of

air to one part of the respective section and

permitting the other part thereof to be sup-.

plied, substantially as described.
4. In a hot-air fumace, the combination
with a suitable fire-pot havinginclosing walls,

of plates arranged above the same dividing

sald furnace into an upper and lower air-

chamber, plates dividing said chamber into.

vertical sections, means for supplving heated
alr to some of said sections, and auxiliary
means for supplying heated air to the other
thereof, su bstantially as deseribed.

5. In a hot-air furnace the combination

with asuitablefire-pot havinginelosing walls,

of plates forming an upper heated-air cham-
ber, vertically-arranged plates dividing said
chamber into vertical sections, a horizontal
diaphragm againdividingsaid sections,means
for supplying heated air to all said sections,
and auxiliary means for supplying air to the
said foremost sections, substa,ntlally a8 de-
scribed.

6. In a hot-air furnace, the combmatlon

‘with a suitable fire-pot havmgmelosmﬂ' walls,

of means for dividing the upper portion of
sald furnace into vertical heated-air sections,
meaus for supplying heated air to said sec-

tions, and tubes arranged vertically in the

furnace and having a portion of their walls
designed to be contacted with the products
of combustion from said fire-pot, the upper
ends of said tubes being connected with said
heated - air sections, substantially as de-
seribed.

7. In a hot-air furnace, the combination

with asuitable fire-pot havinginclosing walls,
of means for directing the products of com-
bustion from said ﬁre-pot means for supply--

.1-

upper portion of said furnace, an aperture

formed in the lowerwall of each of said sec-

tions for permitting entrance of said atmos-
phere into the sections, and a vertically-ar-
ranged damper extending across each of said

‘sections and dividing the same tr ansversely,

whereby the supplv of heated air to either
portion of each of said sections may be con-
trolled, substantlally as described.

8. In a hot-air furnace, the combination
with a fire-pot having inclosing walls, of
heated-air sections arranged transversely of

the upper portion of said furnace, means for

supplying heated air through an aperture in
the end wall of each of said sections, a ver-
tically-arranged damper slidable in each of
said sections and dividing the same into two
parts, said damper normally resting above

60

70

75

the hot-air communicating aperture, means -

for sliding said damper to either side of said

aperture, and means for limiting said damper
in its movement, substantially as described.

9. In a hot-air furnace, the combination
with a suitable fire-pot having inclosing walls,
of a drum, a vertically-arranged pipe above
said fire-pot, a horizontally-arranged pipe
communicating therewith and having its rear
end opened and designed to receive products
of combustion rising from said fire-pot, air-

ducts communicating air to saiddrum, a duet

leading from beneath said fire-pot, passages

being arranged for permitting products of

combustion to pass into said duet, and means
for directing the produects of combustion into

sald duet, substantially as described. |
10. In a hot-air furnace, the combination

with asuitable fire-pot havmﬂ' inclosing walls,
of a drum arranged above the same having
an aperture in its bottom, a water-tank ar-
ranged in said drum, means for supplying

water to and conducting it from said tank,
sald drum being surrounded by said inclos-

ing walls, means for supplying air to the

space about said drum, and means for direct-

ing the heated -air within said space away
from sald furnace, substantially as described.
In testimony whereof I hereunto affix my

| wna,ture in presence of two witnesses.

'ROBERT H. YEOMAN,

Witnesses:
C. J. YEOMAN,
U. F. THOMPSON.,

_8:.:_:
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