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UNITED STATES

PATENT OFFICE.

EMORY E.

STARR, OF BOWLING GREEN,

OHIO.

FURNACE.

SPECIFICATION formmg- pa,rt of Letters Patent No. 602,372, da,ted April12, 1898,

(No model.) -

Apphca,tmn ﬁled Tune 12, 1897, Serial No. 640 489,

To all whom ot may concermn:

Be it known that I, EMORY E STARR, of
Bowling Green, in the county of Wood a_nd
State of Ohio, have invented a new and use-
ful Improvement in Furnaces, of which the

following is a full, clear, and exact desenp-.
tion.

The objects of the 1nvent10n are to pro-
vide a furnace especially adapted for heating

dwellings or similar places, and to 8o sim pllfy-
the constructlon of the furnace that it can be

made at a minimum of cost and to so con-
struct and assemble the various parts of the

furnace that the air intended to be conveyed

to the rooms cannot by any possibility be
brought in contact with the products of com-

bustion and wher eby the products of combus-
tion are utilized to the greatest possible ex-
tent and all the heatmw—surf&ce of the fur-
nace will be brought mto more or less direct

contact with the air that is to be supplled to
| subflues B .:md B'.

the rooms or apartments. .

The invention consists in the novel con-
struction and combination of the several
parts, as will be hereinafter fully set forth,
and pointed out in the claims.

Referenceis to be had to the aceompanylnﬂ’
drawings, forming a part of this specification,

in whleh sm:ular eharacters of reference indi-
| fire-pot, and the said ﬁues or pipes 25 are

cate emresmndm parts in all the figures.

Figure 1 is a perspectwe view of the im-

proved furnace. Iig. 2 is a plan view of the
same., Fig.3isa Vertlcal section taken prac—
tically on the line 3 3 of Fig. 4. Tig. 4 is a
vertical section taken on the line 4 £ of Kig.

3. Fig. 518 a horizontal section on the 11116'
55 of F1t, 4, and Fig. 6 is a horizontal sec-

tion on the hne 6 6 of Fig. 4.

The fire-pot A of the furnace 18 prowded
with fire-plates 10*, which are removably:
placed at each side of said fire-pot to extend
the lifetime of the latter, and near the upper

portion at one side a throat-ring or box ex-

tension 11 is formed, which carries a fire-door.

12 of any approved construction. At the
same side or front of the fire-pot at the bot-
tom a second outwardly extending throat-
ring or box extension 13 is provided, the major
portion whereof is laid below the grate 14 of
the fire-pot, and the box extension 13 i8 in

direct communication with the ash-pit and.

- isnormally closed atitsouterend by adoor15.

17.

The fire-pot is pmwded with a main bot-
tom 16, which constitutes the bottom of the
ash—plt and an auxiliary bottom 17, the front
and back walls of the fire-pot bem{:r carried

‘downward to the lower or auxiliary bottom

17, forming thereby a flue or compartment 13

beneath the main bottom 16. Outside of the

fire-pot at each of its sides a wall or partition
19 is constructed, which is carried down and
connects with the lower or auxiliary bottom

top of the fire-pot and are there closed by
horizontal partitions 23. (Illustrated at the

left in Fig. 3.) Each flue 20isdivided into two
sections and formindependent subflues B and

B’, the divisions being made through the me-
_dmm of vertical paltl’ulong, (shown in Figs.
3 and 4 )and a corresponding partition 217 is
located in the bottom flue 18, dividing it into

two subflues, connecting one ‘With each of the
(Shown also in Figs. 3
and 4.) The subflues B and B’ are smolke or
combustion flues, and each is provided at the
top with an outlet 24; but the outlet of the

| Under this arrangement two vertical
side flues 20 are formed which extend to the
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flue B isdiagonally 0pp051te the outlet of the

flue B’ and a single outlet only is provided
for each complete flue. These outlets 24 con-
nect.with pipes or flues 25,located above the

brought together centrally over the fire-pot,
bemn* eonnected with the upper portion of the
latter by a collar or sleeve 27, in which a dam-

per 28 is pivoted, capable of elosmn' the inte-

rior of the sleeve or collar and of opening di-
rect communication between the fire-pot and
the flues 25 where they meet.

The damper 28 is preferably operated au-
tomatleally, being attached to a rod 29, which
is carried out to the front of the furnaee ter-
minating in a crank 30, as shown in Flﬂ‘ 1,

and when the fire-door 12 is closed the crank |

rests upon the top of the door and holds the
damper 28 in such position as to prevent the
products of combustion passing up directly

from the fire-pot to the flues 253 but the mo-

ment that the fire-door is opened the crank 30
orthedamper-handle willgravitate downward
and the damper will be opened, establishing
a direct communication between the direct
draft in the interior of the fire-pot and the

| offtake 32 for the smoke, which pipe connects
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with the two upper branch flues 25 Imme- |

diately over the point where the damper 25 is
placed, as shown in Fig. 4. The air is con-
ducted to the fire through the pipe 33, which
connects with a box 34, the box being located
at or near the base of the furnace at its front
side, and the ash-pit door 15 will open into
the said box. The box 34 is provided with a
door 35, and when this latter door 18 opened
the ash-pit door may be opened out, so as to
remove ashes from the furnace. In order

that the ashes may be removed without drop--
ping into the bottom of the box, a partition

34* 18 provided on a level with the bottom
of the ash-pit, having upwardly-flared sides
to form a space 54° between said sides and
the box.

The subflues B and B’ are connected
through the divisions of the bottom fiue 18.
The flue I is provided with an opening 306 at
its top, which is in direct communication with
the fire-pot A, as shown in Kigs, 5 and 4, and
at the oppos:tte side of the fir e-pot a similar
communication (not shown) is provided be-
tween the subflue B’ and the fire-pot. The
soot or other collected material may be read-
ily cleaned from the bottom of the flue 18 by
means of pipes 38, that extend outwardly
from collars 39, Which are built in the end
ortions of the bottom flue 18, as shown par-
ticularly in Figs. 3 and 4, the said pipes being
closed by removable covers 40. The grate-
bars 14 are separate and independently piv-
oted, and the majority of the bars are pro-
wded with downwardly-extending arms 14*.
The arms 14* are loosely entered into the
plate 14°, secured to the shifting-rod 37, which
extends beyond the front o‘f the furnace.

The rocking motion that is given to the grate-

bars under this arrangement imparts a better
life to the fire than either a shaking or a re-
volving grate.

In operation the fire-door being closed the

alr will enter the box 34, pass up throu gh the

openings 34° and through the ash-pit door
when open or through the slides therein into
the ash-pit, up through the bed of coals into
the upper portion of the fire-pot, and out
from the fire-pot throungh the openings 36 at
the top. The waste products of combustion
thus discharged enter the subflues B and I3/,
pass through the said flues downward to the
bottom of the fire-pot proper at one side of
the fire-pot, and through the connecting-flues
18 to the opposite side of the fire-pot, where
thesaid products of combustion pass out from
the flues B and B’ through the openings 24,
the products of combustion being conducted
to the offtake-pipe 22 by the upper branch-
pipe flues 25. When, however, the fire-door

t-O, the d&mpel* 28,
shown, will be opened and the gases and other
products of combustion will pass directly
rrom the fire-pot into the offtake-flue, pre-
"enting any possibility of any of the gases
“ecking out through the open fire-door.

I

F

: _ | building.
is opened Lo view the fire or to add coal there-
under the arrangement

A base4] is provided for the furnace, which
may be and usually is of sheet-iron, and be-
tween the base 41 and the bottom 17 of the
outer casing for the fire-pot a horizontal par-
tition 43 is located, having an opening 44
therein preferably at its center. DBetween
the base 41 and the partition 43 a chamber or
a flue C is formed, and between the sald par-
tition 43 and the bottom 17 of the outer cas-
ing of the fire-pot a second flue D is produced,
as “shown in Figs. 3 and 4. The flue C is of
greatel length Lh.‘:m the lue D, and the flue
D is in commumeatlon with an upright flue
D’, formed at each side of the outer casing of
the fire-pot mainly by placing box-flues E at
each side of the furnace, the box-flues com-
municating at their lowel ends with the horl-
zontal flue C.

The fire-pot and the spaced outer wall 19
thereof, forming its outer casing, are prefer-
ably made of oast metal and may be cast 1n
one piece, and are supported upon the base
41 by legs or divided bars 45 and 46, passed
downward through the partition 43." These
divided bars or legs form practically the front
and rear walls for the flues C and D. "The
flues C, D, D', and E are arranged to conduct
the air which is to be heated and supplied to
an apartment, while the flues 18, B, and B’, as

stated, are intended to receive and conduct

off the products of combustion.

The box-flues E, adapted to receive the air

to be heated, togethel with the base 41 and
partition 43, ‘the front sheet-iron partition 52
of the furnace, and the rear sheet-iron parti-
tion 53 practically constitute the jacket for
the furnace. Both the f{ront and the rear
sheet-iron partitions 52 and 53 extend to the
base of the furnace, and the rear outer wall
or partition 53 is carried upward to an en-
gagement with the offtake-flue 32 for the
smoke, having secured thereto a horizontal
air-inlet flue 47, which is at the rear of the
furnace and is provided with branches 43,
extending along the sides of the furnace and
commumcatmo‘ Wlth the box-flues E. Airis
admitted to the back flue 47 through the open-
ing 49 made in its center, whlle a dome 50
forms the upper portion of the jacket of the
furnace, the said dome being provided with
the usual collars 51, with which the heater-
pipes are connected. The air to be heated 1s
drawn in through the opening 49 and con-
ducted by the back flue 47 and branch flues
48 to the side box-flues E. The alr then en-
ters the lower or base flue C, then the next
upper flue D, and passes up thlough the ver-
tical connectmﬂ* flues D’ to the dome and
thence to the supply-pipes of the house or
Thus it will be observed that the
air to be heated is passed entirely around the
cast portion of the furnace, or that portion
which is provided to absorb and radiate the
heat, and finds an exit from the furnace in a
highly-heated condition. The direction in

which the products of combustion travel is
| indicated by heavily -drawn arrows, while
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lightly-drawn arrows indicate the path of the | upright and horizontal flues into two separate

alr to be heated. |

In order to prevent the rear wall or parti-
tion 55 being affected by the heat, as such
partition or wall is quite close to the fire-pot,
a guard-plate 54 is provided, located between
said wall or partition and the fire-pot, as
shown in Fig. 4. The cleaning-tubes 38 are
passed through the box-flues E and cross the
upright flues D’ for the heated air.

Having thus described my invention, 1

claim as new and desire to secure by Letters

Patent—

1. Inafurnace, thecombination,with a fire-
pot, and an air-supply for the fire connected
with the said fire-pot near the bottom, of a
casing surrounding the fire-pot, forming ver-

tical and horizontal combustion-conducting

flues, each vertical flue having direct com-
munication with the fire-pot near its upper
portion, and each combustion-flue being pro-
vided with an outlef, exit-flues connected
with the outlets of the combustion-flues, the
exit-flues having a branch connected with the
upper portion of the fire-pot, an offtake-flue

connected with the exit-flues, and a damper

located in the branch of the exit-flues between
the said flues and the fire-pot, substantially

as described.
2. Inafurnace, the combination,witha fire-

pot, an air-supply connected with the fire-pot
ire-pot,
forming upright and horizontally-connected

flues for the produects of combustion, the up-
right flues being provided with direct com-
munication at their upper portions with the-

fire-pot, and being also provided at their tops
with outlets, and a partition dividing the said

compartments, of a main outlet for the prod-
ucts of combustion, branch pipes connected
with the said main outlet and with the out-
lets of the vertical sections of the combus-

40

tion-flues at the sides of the fire-pot, a con-

nection between the branch pipes and the in-
terior of the fire-pot at the top, a dome above
the fire-pot, a flue for the air to be heated
surrounding the fire-pot and its casing, and a
fresh-airinlet connecting with the bottom por-
tion of the air-heating flues, substantially as
described. .L |
3. Inafurnace, the combination,with a fire-
pot, an air-supply for the fire-pot, fire-plates
removably attached to the fire-pot, combus-
tion-flues at the sides of the fire-pot, being in
communication therewith, an offtake for the
products of combustion, branch pipes from
the offtake connected with the said combus-
tion-flues, and a branch connection between
the branch pipes and the fire-pot, of a casing

surrounding the fire-pot, provided with outer

box air-inlet flues, inner flues located between
the box-flues and the fire-pot, also adapted to

45
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conduct air to be heated, bottom air-flues in .

connection with each other, one bottom flue
being connected with the box-flues and the

‘other with the inner air-flues, a dome located
over the fire-box, receiving the heated air

from the innerflues, and means, substantially
as described, for introducing cold air into the
said box-flues and permitting an egress of the
heated air from the dome, as described.

| EMORY E. STARR.

Witnesses: -
FrRANK W. DUNN,
A. R. KETCHUM.
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