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Be it known that I, URIAH OUMMIB.GS of

the city of Buffalo, in the county of Erie and

State of New York have invented new and use-

ful Improvements in Furnaces, of which the

following is a specification. |
This invention relates to an 1mp10vement

in boiler and other furnaces, whereby the com-
bustion of the fuel is rendered more periect
and the formation of smoke 1S to 2 larcre eX-

tent prevented.
1t is well known that in furnaces constructed

in the ordinary manner large volumes of com- |

bustible gases are’ developed, which escape
without being consumed, and which not only

involve a heawy loss of fuel but also materially

inerease the volumes of Smoke which are pro-
duced by the furnace.
that these combustible gases can be consumed
and the combustion rendered more perfect by
admitting fresh air to the furnace at a point
where it can be combined with these combusti-
ble gases, and that the desired result 1s most
perfectly attained when hot airis so admitted
to the furnace, because chilling effects, due to
the admission of large volumes of cold air to
the furnace above the grate, - are thereby
avolded. |

The object of my invention is the construc-
tion of a simple and cheap device whereby the
heated air can be commingled with the com-
bustibie gases generated by the burning fuel

on the grate, such device being 8o constructed

that it can be readily applied to furnaces of
ordinary construction already in existence;
and my invention consists, to that end, of the
peculiar construction of the device, which will

be hereinafter fully set forth, and pointed out

In the claim.
In the accompanying drawings, consisting
of two sheets, Figure 1 represents a 1011*0‘113'{1(11

nal section of a funnce provided with my im-.

provements. Fig. 2 18 a cross-section of the
same. Iig. 3 is a longitudinal section, on an
enlarged secﬂe, of the air-heating contrivance
Flg 41s a fraﬂu
mentary top plan view of the same. Fig. 5

a, cross-section of the frame of the air heatmg
contrivance. Fig. 6 is a longitudinal section,

50 on an enlarged s’cale, of one of the adj usting-

It 18 also well known

=

other furnace; B, the combustion -
above the wrate b the fire-door; %', the brldge

‘plates of the same.

view of the metallic p01 tion of the air-heating

contrivance which is arranged above the grate
Like letters of reference refer to like parts

in the several figures.

Fw 718 a perspectwe '
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A represents the grate of a steam-boiler or

chamber

wall; C, the ash- plt and ¢ the ash- -pit door,

| all of any Smmble and well known construe-
| t1on.

The air-heating contrivance arranged below
the grate in the ash-pit Cis composed of a

60

series of metallic plates or slats, D, which are

‘arranged in such close pr ommlty to the orate
that the heat which is radiated downwardly
by the burning fuel on the grate is partly ab-

sorbed and"parﬂy reflected by the plates D,

‘and imparted by the latter to the air which
‘enters from the ash-pitinto the space between

the grate and the plates D. The plates D are

constructed with Joumals d’, which rest in

notches ¢, formed in side baus T, of a frame
which is arranged in the ash- plt, and which
supports .the plates D. The frame E is sup-

ported by standards or legs f, and secured in
place by set-screws f’. The plates D extend
as far as practicable across the entire width of
the ash-pit, so as to prevent as much as pos-
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sible the air fromn entering the space between So

the plates D and the grate, except through the
opening at the front end of the furnace.
plates D are connected by suitable hooks, g,
with a longitudinal bar, %, whereby all the
plates can be turned snnultaneously on their

as represented in Fig. 1, or with their edges
lines in Fig. 3.
open at its lower end, so that a portion of the

alr passing upw‘u*dly between the grate-bars
enters the chamber I. ‘The latter is pr0v1ded

‘at its top with perforations orslots /,-through

which the air passes from the chamber I 1nt0

the flame-space of the furnace.

‘The chamber I is constructed of éast iron or
other suitable mater 1al, and its front side,
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journals, thereby enabling the plates to be
placed with their flat sides toward the orate,

‘toward the grate, as represented by dotted
| 90

I representsan air-heating chamberarranged

upon the grate against the bridge-wall &', and

05 -



against which the fuel rests, is protected by a
covering, 4, of fire-brick or other refractory
material.

Yhen the furnace is in operation, the cold
5 air passes {from the ash-pit C into the space
between the plates D and the grate A, and a
portion of the air passes upwardly through
the space between the grate-bars in front 01
the hot-air chamber I, “while the remaining

10 portion of the air, after lnvnwpftssed through
the space between the grate A and the 1}1&tes |

D, passes into the chamber 1. The plates D
become highly heated by the heat which is
radiated downwardly by the burning fuel on

15 thegrate, and the airin passing overthe plates

D becomes highly heated before it passes up-
wardly between the grate-bars and into the
combustion-chamber. The air which enters
the hot-air chamber I has passed over the en-

20 tire series of plates 1),and has thereby become

highly heated, and this air is further heated
by contact with the hot walls of the chamber
I, so that the air which issues into the flame-
space through the openings I is heated to such

25 a degree that it is in the best possible condi-

tion 1.0 combine with the combustible gases
generated by the fuel. This hot air cmnbmes
1ead113 with the combustible gases and com-
pletes the combustion ther eof thereby insur-

30 1ng a perfect combustion and 2 correspond-

1ngly high degree of heat, and preventing the
formation of smole. '1110 air which 1s sup-
plied to the gratc and to the flame-space of
the furnace 1s by this means heated by that

a5 portion of the radiated heat which is wasted
- 1n ordinary furnaces, and the heat which is |

required for raising the temperature of the air

!

289,930

does not therefore reduce the temperature of
the furnace. When a layer of ashes has ac-
cumulated on the plates D which would in-
terfere with the operation of heating the air
by contact with these plates, the latter are
turned on their pivots so as to assume the po-
sition represented by dotted lines in Fig. 3,
whereby the ashes are dumped into the ash-
pit, when the plates are returned totheir for-
mer position.

If desired, a stationary plate or plates may
be substituted for the movable plates D; but
1 prefer to employ the movable plates, because

a stationary plate or plates would necessitate
the raking out of the ashes, which I desire to
avoid.

‘The air-heating contrivance arranged below
the grate and the air -heating chamber ar-

anwed above the grate are both very simple
In conStruction, ﬂud can be readily applied to
furnaces of ordinary construction without ne-
cessitating alterations in the furnace.

I claim as my invention— -

'The combination, with a furnace-grate, A,
and ash-pit C, of pivoted air-heating plates ar-

ranged belmv the grate and above the bottom
of the ash- pit, wi ith an opening for admitting
the air into the space above the air-heating
plates, and mechanism, substantially as de-
scribed, whereby the ]_)woted plates can be
Simultaneously turned on their pivots for dis-
charging the ashes, substantially as set forth.

URIAIL CUMMINGS.

Witnesses:
JXNO. J. BONNER,
CHAS. . GEYLR.
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