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IMPROVEMENT IN FURNACES FOR PUDDLING, HEATING, &oc.

Specification forming part of Letters Patent No. 56,429, dated July 17, 1866.

Lo all whom it may concern »

Be it known that I, OSCAR F. MAYHEW of
the city of Indlauapohs in the county of Mar-

‘1on and State of Indumfm, have invented new

and useful Improvements in Smelting, Pud-
, and Boiler Furnaces, for the
purpose of eﬁecting a more complete combus-
tion of the carbon and gases eliminated from
the burning fuel; and I do hereby declare that
the following is a full and exact description
thereof, reference being had to the accompany-
Ing dmwnws, making part of the Same, in
whlch-—

Figure 1 is a vertical longitudinal section of
a furnace showing my improvements. Ifig. 2
i8 a view of the deflecting air - passages for
heating the air before it reaches the flame.

Similar letters of reference indicate corre-
sponding parts in the several figures.

The object of this invention is to effect a

more perfeet combustion of the earbon and

gases eliminated from the burning fuel in
smelting, puddling, heating, and boiler fur-

naces; and to thisend it consistsin arranging

the throat orcontracted opening through which
the carbon and gases pass away as they are set
free low down and 1n close relation to the in-
candescent fuel, so that they shall be drawn

(or forced in blast-furnaces) through said con-

tracted opening immediately as they are elimi-
nated, being supplied with air just before pass-
ing through the opening and while in the con-
dition of hot flame, so that the earbon, gases,
and air will be concentrated and intermingled
togetherwhile heated by the incandescentfuel,
thus providing the conditions to effect a more
complete comiination.

To enable others skilled in the art to make

“and use my invention, I will proceed to de-

scribe 1t, viz: - .

A are the grate - bars; B, the fuel; O, the
throat; D, a plate in front of the bridge-wall
Iy I, space between the plate D and bridge-
wall Ii; G, damper to close and regulate the
admission of air through the air space or pas-
sage I to admit air to the lame. H 1san air-
duct placed in the crown of the furnace or over
the throat C to admit air upon the upper side
of the flame as well as below, the air being
supplied through the pipe L by blast or draft.

The duct H may be made to admit the air

~eltherin a thin sheet or through tubular duets. |

-

The lower down and nearer to the incandes-
cent fuel the throat C is placed the better, al-
lowing merely space enough between the fuel
and thm%t to supply the requisite quantity of
atr to provide the combining proportion of oxy-
gen to the flame as it passes through the thiroat.
The throat or opening C should be propor-
ttoned tothe draft of the flue or stack, and

may be provided with any convenient and suit-

able means of increasing or diminishing it, the
object being to adjust the throat C to the dr atft,
so that the ﬂame will be drawn through the
opening with sufficient force to cause it and the
alr to be concentrated and thoroughly inter-
mingled together, and also to concentrate the
heat npon them, the same principle being ap-
plicable to blast-furnaces.

Fuarnaces as usually constructed admit the
alr entirely through the fuel, the oxygen com-
bining with the carbon and gases in the lower
part of the fire-pot and greatly inecreasing tho -
heat therein and eliminating large quantiiies
of carbon and gases from the fuel above, which
are carried off by the draftor driven off by the
blast unconsumed, because greatly in excess
of the supply of air. The design of this im-
provement being to supply the fuel only so
much air as will keep the fire burning suffi-
cient to eliminate the carbon and gases neces-
sary to produce the required heat, the carbon
and gases being supplied with the combining
proportion of oxygen (air) as they escape from
the fuel, and being concentrated and commin-
gled together at this point, and being highly
heated by the incandescent fuel, the condi-
tions of a wmore perfect combination (combus-
tion) are supplied.

In starting the fire the air-passage Iff may be
closed by the damper G, and the quantity of
alr admitted to the lameat all times regulated
by it.

In furnaces where alr is supplied to the
flame they either fail in concentrating them or
in doing it in sach relation to the incandescent
fuel as that they are not sufﬁciently heated to
combine,

The air-space If is subdivided by zigzag pas-
sages, in order to heat the air more thoroughly
before 1t reaches the flame.

In furnaces where great heat is required a
fire-brick wall with openings in the lower part

may be used instead of the plate D, the air-
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| m‘];\ be more thoroughly Intermingled and
- heated, thus supplying the conditions of com.-

This, of course, lessens the force with which

just as they leave the fuel and while they are

-.the oxygen of the air, and they are concen-

space ' being between itand the bridge-wall K.

The operation of the furnace is as follows:
The air, being admitted under the grate-bars,
as in ofdinaly furnaces, whether by blast or
draft, ascends partly through the fuel and
pfutlv through the air-passages I and H. I

the air would pass into and through the fuel j
if the whole quantity of air had to pass through
it instead of a part passing up by the air-pas-
sages I and H. In first starting the fire the
damper G is closed, so that all the air may as-
cend through the fuel until fully ignited. This
damper is also used toregulate the quantity of
air admitted to the flame, the throat C being
sitnated so that the carbon and gases elimi-
nated from the burning fuel are concentrated
and drawn or forced thlough 1t immediately
as they are set free and while in the conditton
of hot flame. At this point fresh air 1s sup-
plied to the flame through air-passages If and
H, so as to be concentrated and commingled
with it as it is drawn or forced through the |
throat. The oxygen of the air combines with
the carbon and gasesof the flame, whereby the
heatis greatly increased. Thereason for plac-
ing the throat C in this relation to the 1ncan-
descent fuel and supplying air at this pointis
that the conditions are thereby provided to ef-
fect the most complete combination of the oxy-
gen of the air with the carbon and gases of the
fuel in a simple and practicable manner, viz:
The air is supplied to the carbon and gases

hot and in the best condition to combine with

together at this point in order that they

plete combustlon

It is well known that contracting the throat
of the fire-place is an aid to the better combus-
tion of fuel; but this has always been done at
such a distance from the incandescent fuel as
that the air admitted only tended to cool down
the flame, and at best was quite imperfect.

Air has also been supplied in various ways
and conditions with greater or less advan- |
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tage; but I am not aware that it has ever
been attempted to arrange the throat or open-
ing that concentrates the carbon, gases, and
air together in such relation to the incan-
descent fuel as that they were intermingled
and concentrated together just as they are set

free from the fuel and under the influence of

constant combining temperature, the condi-
tions of complete combination being provided

with hittle or no additional expense “and in the

most simple manner, and 1t 1s in this that my
invention differs from all others with which I
am acquainted. Air admitted to the flame at
any considerable distance from the incandes-
cent fuel in quantities sufficient to supply the
combining proportion of oxygen cools theflame
and prevents combination. 1t 1s also essen-
tial to perfect combustion that room be pro-
vided for the expansion and perfect mobility
of the flame after 1t passes the throat, for if 1t
be cramped 1t will be condensed and the com-
bination checked to a greater or less extent.

I do not make any claim to any of the parts

herein shown and deseribed separately and in
themselves considered, nor to the admission
of air to the flame; but

What 1 do clalm, and desire to secure by
Letters Patent, is—

1. The construction and arrangement of the
throat or opening C and air-passages If and H,
when placed in such relation to the incandes-
cent fuel as to operate in the manner and for
the purpose substantially as set forth.

2. The damper (x, iIn combination with the
air-passage I and throat C, when arranged as
and for the purpose substantially as set forth.

3. Thezigzag divisions of the air-passage If,
in combination with the throat C, when ar-
ranged as and for the purpose substantially as
set forth.

4. The upper air-passage, I, in combination
with the throat C, when .:ula;nged as and for
the purpose substa,ntmlly as set forth.

OSCAR . MAYHEW,

‘Witnesses:
G. M. LEVETTE,
WM. H. WEEKS.
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