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(No mede] )

To all whom ©t may concern:

Be i1t kuown that I, LymAN GoULD, a citi-
zen of the United States, residing at Norwich,
in the county of New London and State of

Conneeticut, have inveuted certain new and

useiul Improvement in Furnaces tor Warm-
ing Dwellings;

fel]owmo to be a full, clear, and exact deserip-

tlon of the invention, such as will enable others

skilledin the art to which it appertains to make

and use the same, reference being had to the

accompanying drawings, and to letters or fig-
ures of reference marked thereon, whmh form

a part of this specification.

This invention relates to that class of fur-
naces used tor warming dwelling-houses and
other buildings in which the heated air em-
ployed for thd,t purpose 1s subjected, daring
the process of warming, first, to dlrect contact
with the outer sides of met&lhe plates, the op-
posite sides of which are exposed to the ac-
tion of the fire; and, secondly, exposing the
same air to contact with steam-heated radiat-
ing-surfaces before it is allowed to pass into
the pipes by which 1t1s condueted to the rooms
to be warmed.
Ing apparatus in which, as nearly as possible,
the full heating effect of the fuel is secured, and
which will prevent the danger of fires amsmg
from air heated above the point of ignition
passinginto the distributing-pipes; and the in-
vention consists in the manner of construct-
ing and arranging the different parts of the
furnace, as Wlll be hereinafter fully set forth,
and then specifically pointed outin the chmls

In the drawings, IFigure 1 shows a vertical
longitudinal section thr ough the brick-work of
the furnace, with a side view of the boiler and
fire-box, the grate-bars and bridge-wall being
- Fig. 2 1s an end
view of the boiler, inclosing brick-work, and
fire-box, the metallic front plate being re-
moved, so ‘as.to give a view of the above named
parts.

The boiler A is of that class usually known

as “tubular cylinders,” consisting of a plain |

cylindrical shell of suitable length, provided

with heads which are pierced to receive any

desired number of tubes, through which the
products of combustion pass on their way to
the chimney.

and I do hereby declare the

The object is to prodacea heat-

end of this boiler, near its water-line, are se- -

cured, by rivets, the angle - irons a, and de-
pendmn from a,n(l seeuu,d to these angle-
irons, by rivets or other suitable means, are the

side plates, B, and end plate, B/, preferebly

formed of cast -iron, although wrought - irou
plates may be used ; but their liability to warp
under the exposure to sudden variations of

temperature renders them, in some respects,

less desirable. These plates B and B’ form
threesides of the combustion-chamber beneath
the boiler, the bottom of said chamber being
formed by the cast-iron plate G, provided with
an upwardly - projecting flange, or having a
groove around its edge, which receives and
holds 1 position the lower edges of the plates
Band B’. Inoneendofthiscombustion-cha-
ber 1s placed the fire-box D, its sides being

formed by the brick walls b b lining the inner

sides of the plates B at that pomt while its
rear is formed DLy the bridge-wall I’ connect-
ing the rear ends of the mlle O b. 'This fire-
bm;ie supplied with « grate, ¢, of any approved
construction, beneath whleh m the ash-pit L.
Both fire- box and ash- pit are supplied with
suitable doors formed in the front plate, I,

‘which covers the whole front of the tumaeu

except the necessary openings for the intro-
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duction of fuel, removal of ashes, and exit of 5o

smoke and gases.

A plate, B, may, if desired, be placed upon
the brick-work over the door to the fire-box,
with 1ts upper edge concaved to fit the lower
side of the boiler; orits place may be filled by
a wall of brick fitting snugly and assisting to
support the front end of the boiler.

A smoke box or jacket, G, is also attached
to the front plate, I, and covers an orifice in
sald plate corresponding totheend of the boiler
nextit, for the purpose of receiving and carry-
ing to the chimney the products of combustion

upon their exit from the boiler-tubes.

Rising from the top of the boiler is a steam-

pipe, d, which conveys the steam produced to

the redlator H. This radiator may be com-
posed of a series of fubes arranged in the man-

ner shown, or it may be formed in any of the

well-known methods now in use for construct-
ing such an apparatus, the point desired being
to furnish such an amount of radiating-surface

Upon each side and across one | as shall enable the air to take up enough of
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the steam-heat to reconvert the steam into
water, which flows back into the boiler, thus
requlrmg but a small quantity of water to keep
the latter supplied, it being necessary to simply
supply the loss from unavmdable leakage

The apparatus hereinbefore described is all
supported upon the piers ¢, which are placed
beneath the bottom plate, (, thus raising the
latter sufiiciently to admit of a free circulation
of air beneath it. The cold air being preferably
introduced at the point a/, beneath the ash-pit,
passes along beneath the warmed plate C and
out and upward atits sides and ends, as indi-
cated by the arrows.

It will be seen that the devices for produc-
Ing heat and imparting it to the air are all in-
closed within a chamber formed by the walls
I, which surround it upon all sides, while the

top of the chamber is forined by a ceiling of

brick or other non-conductor of heat, arched or
otherwise supported, and only pierced by the
openings f for the exit of heated air.

The operation of the apparatusis as follows:
A fire having been started upon the grate, the
products of combustion pass over the bridge-
wall into the large combustion-chamber in its
rear, where the smoke and gases are thor-
oughly mixed and their perfect combustion in-
sured by the introduction of more air, if neces-
sary. Ifrom this point they pass through the
tubes of the boiler to the smoke-box and chim-
ney, by which time their useful heat will have
been 1mparted to the plates of the combustion-
chamber and water of the boiler, which water,
when converted 1nto steam, rises up and fills
the radiator placed above the boiler. The cold
alr entering beneath the bottom plate receives
itsfirst installment of heatfromthatsource. As
1t then passes upward between the side and
end plates which form the walls of the com-
bustion-chamber and the outer walls, I, in-
closing the air-chamber, it becomes still fur-

ther heated, and in its course toward the
exit-pipe or pipes f, through the steam coil or |
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radiator, it receives, if below, the heat of steani,
an add1t10n to its temperature ; but if it be al-
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ready above that point, a portlon or the whole

of this excess will ' be abstracted by the steam-
coll, reducing the heat of the air before it en-

ters the exit-pipes to a point below that of go

ignition, thus preventing danger of fire from
over-heated air. Another advantage gained by
the use of this apparatus i1s that the great
amount of heat stored in the water of the boiler
will keep up the supply of heated air for some
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time after the fire has become low or gone out

entirely—a result which is of great value where
wood or peat 15 used as fuel, it being unneces-
sary to keep up the fires during the night, as
the apparatus will continue to give out a fair

supply of heat for some hours after the fire has

been completely extinguished.

Having thus described my invention, I elaim,
and desire to secure by Letters Patent, the fol-
lowing:

1. In an apparatus for heating air, the com-
bination, with acombustion-chamber the sides
of which are formed by the union of vertical
radiating-plates, and the top by a steam-boiler
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to which said plates are united by means of 7o

‘angle-irons, of asteam-radiator attached above

the boiler, the whole being supported on suit-
able piers and surrounded by an inclosing air-
chamber provided with inlet and outlet tubes,
substantially as and for the purpose specified.

2. In an apparatus for heating air, the com-
bination of the boiler A, radiator H, vertical
plates B B B/, united to the boiler by angle-
irons @, bottom plate, C, supported on piers e,
lining- walls b b, bridge-wall ', grate ¢, and in-
dosmn wall I, all constructed and arranged
Substanti&lly as and for the purpose set fort-h.
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In testimony whereof I affix my signature

10 presence of two witnesses.
| LYMAN GOULD.
Witnesses:
-~ JAMES A, HOVEY,
CHAS. I'. THAYER.
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