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1o all whom it may concern:

| tially equal temperature in the two chambers

Be 1t known that I, HirAnm A. ALTER, of | at their connecting-point,flows but slowly from
Pittsburg, in the county of Allegheny and | one to the other. Ihus it isclear that the vol- 55
State of Pennsylvania, have invented a new | nme of air which flows into and through the

5 anduseful Improvemeéntin Hot-Air Furnaces; | furnace is very materially reduced, and an-

and 1 do hereby declarc the following to be a | other disadvantage incident to the retarding

full, clear, and exact deseription thereof. of the flow of the air arises—that is,the devital-
My invention relates to hot-air furnaces, its izing and vitiation of the air while in the fur- 65

prineipal object being to cool the top or crown | nace.

1o of the furnace, and at the same time secure a My 1mproved furnace obviates all the ob-
large supply of air for the hot-air chamber, | jections heretofore pointed out; and to that
where -the air, in consequence of the strong | end it consists, generally, of an annular air-
draft obtained, only lingers a sufficient time to | chamber su rrounding the hot-air chamber and g5
secure the proper temperature. | body of the furnace, said chamber being di-

15  Inmost of the furnaces heretofore in use the | vided into an upper and lower part having no
top or crown of the furnace frequently becomes | communication with each other, but cach hav-
heated to such a high temperature by the air Ing openings into thehot-air chamber, a cham-

In the hot-alr chamber that not only is there | ber over the erown or top of the furnace com- 7a
a great loss of heat, but there is a constant dan- municating with the upper part of said annu-

20 ger of setting fire to the ceiling or other wood- | lar chamber,and air-supply pipes leading into
work in the vicinity of the furnace. This is | said crown-chamber, and also into the lower
particularly the case when natural gas is nused | portion of the annular chamber, as will be
as a fuel, as the heat produced is so intense | more fully hereinafter set forth and claimed. 75
that theroof or crownof the furnace frequently T'o enable others skilled in the art to make

25 becomes heated to such a temperature that | and use the same, I will describe it, referring
many fires have been traced to this ecause. A | to the accompanying drawings, in which—
further objection has also been that the cold Figure 1 is a central vertical section on one
alr after passing into the hot-air chamber re- | plane, and IFig. 2 a like section on another 8o
maing 8o long therein as to become devitalized plane.

30 by its contact with the red-hot iron stove and Like letters refer to like partsin each of the
otherwise vitiated, so as to be injurious to the figures of the drawings.
health of persons breathing the air of rooms 18 the supporting or base ring, in whicl is
heated by it. To correct the first of these ob- | an opening, b, for an air-supply pipe, and also 3
jections, it has been proposed to have an an- | a series of openings or ports, ¢, leading into

35 nular air-chamber surrounding the hot-air | chambers ', hereinafter described. Resting
chamber and extending to the bottom thereof | on a ledge or shoulder on said ring «is the in-
and having openings into the latter atits lower | ner casing, d, which'is made up of any num-
end, and communicating at its upper end with | ber of sections of sheet metal, preferably two, g¢o
a chamber over the roof or crown, into which | braced by the usual flanged rings between the

10 chamber the cold-air-supply pipes lead; but sections, and having in the upper partthereof
this construction has been a failure on account | a series of holes or ports, ¢, therein, and in the
of the defective draft through the furnace and | Jower part a similar series of holes, f, and
the consequent small supply of hot air which provided with a suitable cover or top plate, ¢. 05
the furnace gives off. This is due to the fact surrounding said casing d, at a distance there-

45 that the cold air entering the chamber over | from and resting on the supporting-ring «, is
the roof becomes heated as it passes down | an onter casing, 7, composed of two or more
through the annular chamber around the hot- | sections of sheet metal braced by the usual
air chamber, so that by the time it has reached | flanged rings between the sections, and rest- 100
the entrance-ports into the latter it is so highly | ing on its upper cdge 1s the cap ¢, which ex-

5o heated and expanded by radiation through the | tends over the top plate, g, of the inner cas-
walls that the flow of cold air in at the top is | ing and forms the crown-chamber ¢ between
checked, and theair,on account of the substan- | them. The annular chamber formed between
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~the inner and outer casings, d and h, is divided | tion. The air from .the pipe m also passes

into two parts, 2’ and @, by an annular flange
or diaphragm, j, secured to either or both of
said casings at a point preferably about two-

5 thirds the height of the chamber, said dia-

“phragm being to prevent the passage of the
 air from one part of the chamber to the other.
A short distance below this diaphragm 718 an-
other annular diaphragm, &, having a number

1o of perforations or holes therein, so as to form
a connection with the lower part, 2/, of the an-

nular chamber, and the annular flue %/, formed

by the diaphragms j and %k, a segment of the

diaphragms being unperforated or plain where

15 the air-lue 7 enters the flue %', so as to distrib-
~ ute thesupplyof airaround theannular cham-

- Leading into the crown-chamber ¢, prefer-

ably "about the center, 18 a cold-air-supply

20 pipe, m, which has a branch pipe, #, ranning

down the side of the furnace and supplying.

air to the flue %’ through the pipe /, and to a

~ pipe, 0, leading into the base of the furnace .

through the opening b in the supporting or .

25 base ring ¢. TFor the purpose of controlling

the flow of air from the supply-pipes into the

different parts of the furnace, a damper, w/, .

is provided in the pipe m and a damper, 7, in | vantage of an air-chamber entirely surround-

| ' . | ing the furnace-shell is obtained, with none of
- 30 Resting on and supported by the base-ring .

| a, within the inner casing, d, is the base-plate :

the pipe or flue n.

¢ of the ash-pit ¢/, which is provided with a

nace, and on which base-plate rests the stove

!

by a semi-spherical top, 7/, from the pole of
| which passes out the flue s for the products of :
40 combustion, said flue passing out through the
“inner and outer casing into the chimney, and
being provided with a damper, s, for control-

ling the draft. This stove or fire-pot1s pro-
vided - with the usual charging-chute, 7, ex-

air chamber are the usual hot-air pipes, v.

5o  When the furnace is in operation, cold air |
enters through the pipe m. into the crown-

chamber ¢, distributing itself through said
chamber and cooling off the top plate, ¢, of
the hot-air chamber, from whence the air

55 Ppasses into the annular chamber ¢', and thence

through the holes ¢ into the top part of the
" hot-air chamber A, being heated as it passes

through the chambers by the radiation of heat
| As the air in its passage

6o from the pipe m through the chambers ¢’ and
| d’ does not become very much heated and ex-
panded, the difference in temperature between

from the hot stove.

the hot-air chamber A and the annular chani-
ber d will be so great as to insure a strong
65 current of air passing into the hot-air cham-
ber, and at the same time keeping the top
cool and preventing the loss of heat by radia-

in the drawings, composed of a number of ¢y-
lindrical sections fitted together and covered .

down the branch pipe n into and through the
pipe or flue ! to the annular flue %', where 1t

is distributed evenly to all parts of the lower

annular chamber, 2/, and passes downthesame
until it comes to the opening f, through
which the air passes into the hot-alr cham-
ber A. As the difference in temperature be-
tween the air in the chamber 2" and that in
the hot-air chamber A is very great, the air
will flow rapidly from one to the other, and
thence up in the hot-air chamber to the hot-
air pipes. Theadvantage of dividing this an-
nular chamber into the two non-communicab-

ing parts is.that the incoming air does not

have sufficient time to become heated and ex-
panded before it{reaches the inlets into the hot-
air chamber to effect the retardation of the
flow of air into the hot-air chamber, as here-
tofore deseribed, and thereforé a larger volume
of air passes into the hot-air chamber and is
delivered by
heretofore referred to. :‘Atthe same time there
is no loss of heat by radiation or through the

walls of the furnace, as a large amount of cold

70 .
75
¢

it than in the form of furnace
g6

air is constantly circulating around all ex-

posed parts of the furnace-shell. Thusthe ad-

05 ;

the disadvantages heretofore attending its use.

If a still larger supply of air is required, 1t

| | may pass in at the base through the pipe o,
snitable door, ¢°, on the exterior of the fur-.

and thenceinto the annuler chamber A’ through

_ | the opening ¢ in the base-ring @, thence 1nto
35 or fire-pot r,of any suitableshape, or, asshown ; .

the hot-air chamber. -

ICO .

It is apparent by this construction that all
loss of heat by radiation through the side |

walls or casing of the furnace is obviated, that
a rapid flow of cold air in large volumes. to
and through the hot-air chamber is effected,
and that the air, being compelled to flow

105“'_'

quickly through the furnace, does not stay

' long enough inthe hot-air chamber to become
| deoxidized or devitalized. : |
45 tending out to the exterior of the furnace and
- closed by a suitable door, ¢, and when natu-
ral gas is used with a suitable burner, %, at .
the base of the stove. Leading from the hot- -

Having now described my invention, What

I claim is— - | | |
1. In a hot-air furnace, an annular cham-
ber surrounding the hot-air chamber and di-

1 vided into two parts, the upper one of which
ecommunicates with the upper part of the hot-

air chamber and a chamber over the crown
of the furnace and the lower one with the
hot-air chamber at the lower part thereof,

with cold-air-sapply pipes leading 1nto sald

110

115 !

120

crown-chamber and into the lower annular -

chamber, substantially as described.

2. In a hot-air furnace, the combination of
an inner casing having perforations at the up-

I25_.

per and lower parts of the sides thereof, an |

outer case inclosing the top and sides thereof

and forming an air-chamber between them, a

diaphragm between said inner and outer cas-

ings, and air-supply pipes leading into the air-

same, substantially as described. .
3. In a hot-air furnace, the combination of
an inner casing having perforations at the up-

130
chamber above said diaphragm and below the
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per and lower part thereof, an outer ecasing | and into the annular flue, substantially as de- 1
1nclosing the top and sides of said inner cas- | seribed. |
ing and forming an air-chamber between them, In testimony whereof I, the said HirAM A.
a d_ia,phgbgné betﬁ]reen sald inner and outer | ALTER, have hercunto set my hand.

5 casings dividing the air-chamber into two ' . |
parts, and a perforated diaphragm below the | HIRAM A. ALTER.
other diaphragm, and forming between them Witnesses:
an annular flue, with cold-air-supply pipes -~ JAMES 1. KAY,
leading into the upper part of the air-chamber |. 1. E. BARNES.
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