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No. '750,022.

UNITED STATES

~ Patented J aﬁuery 19, 1904, "

PATENT OFFICE.

WILLIAM S. DEMPSEY, OF NEW YORK, N. Y.

METALLURGICAL FURNACE.

' SPEGIFICATION fermmg- pa,rt of Letters Patent No, 7 00,022, dated January 19 1904

Applmetmn filed Decemher g, 1902, Senel No. 134,264,

(No model.)

To all whom tt may concern:

Be it known that I, WmnLiam S. DEMPSEY, a
citizen of the United States, residing at New
York city, county and State of New York,
have invented certain new and useful Improve—
ments in Metallurgical Furnaces, of which the
following is a Speclﬁcatlon - |

My invention relates to metallurgical fur-
naces, and more particularly to means for de-
livering and distributing air in sufficient quan-
tity and at proper points to supply the oxygen
necessary for the complete combustion of the
gases in the working chamber, the object be-
Ing to obtain mcreased eﬁleleney and effect
greater economy in the consumption of fuel.

In the practical embodiment of my inven-

tion I provide, first, for the rapid reduction of

the fuel and dlsencrao*ement of the gases by

delivering blasts of preheeted air from points
beneath the grate and direct the same upward

through the mass of incandescent fuel toward

- the side wall or in opposition to the outgoing

50

35

40

 tion in the working chamber.
however, against the escape of any uncon-
sumed heat- -giving products and at the same
~ time render the-combustion smokeless, I pro-

current of gases to produce 1mmed1ate and

effective diffusion. For the continued com-
bustion of the half-burned hydrocarbureted
gases above the fire additional blasts of heat-
ed air are delivered from suitable points in
the front, rear, and side walls of the combus-
tlon-cha,mber and as the air is discharged in

fine jets an intimate mixture with the gases
follows before the temperature of the carbon

thereof is reduced below the point of ignition.

The blasts from the side wall of the furnace
drive the gases from the combustion-chamber .
into the working chamber, and the cross-blasts
from the front and rear walls in being direct- |

ed transversely through the outﬁ'omﬂ' current

tend to break it up, and the air repld]y mixes

with the heated gases in such proportions as
to effect pra,etleally their complete combus-
To insure,

vide & final series of blasts adjacent to the
chimney-flue and direct the same at a suitable
angle to check. the outflowing current and

mingle with the gases to complete their com-

bustlon before they enter the chimney.

bridge-wall into the inclosed ash-pit.
jets or blast-pipes are preferably given an up-

grate-surface.
delivery of the air for these blasts may be
‘varied as required. The pipe 9 is connected

- One embodiment of the invention is illus-
trated in the accompanying drawings,through-

out the several views of which hke numerels'

of reference indicate corresponding parts.

In the drawings, Figure 1 is a longitudinal
sectional view 1llustrat1ng the appllcatlon of

my invention to a well-known type of metal-
lurgical fumace and Fig. 2 is a horizontal

| sectlona,l view thereof

Referring to the drawings, an ordmary
heatlno’-iurnece is shown, 1 mdlca,tma' the 1n-
closed ash-—-plt 9, the grate; 3, the fuel cham-

‘ber, which 1s eharo'ed throuﬂ'h the stoke-hole

3" in the front wall 4, the bridge dividing
the fuel or combustlon eha,mber a,nd the Work—
ing chamber; 5, the hearth, to which the ma-

terial to be heated i 1S entered through protect-

ed openings 5* 5* 5%, &c., 1n the front and rear
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walls, and 6 the flue leadingto the chimney

6. 'The hearth is arched over in the usual

manner, so that the heat will be radla,ted from
the &rch upon the metal. -
From a pipe 7, leading fr om a suitable

source of supply, (not shown. ,) air under pres-

70

sure 1s delivered to pipes 8, 9, and 10, éachof

which 1s provided with a Valve 8" 9&‘ 10° for
regulatlnﬁ' the supply tothe furnace. The air
from pipe 8 is given a preliminary heating by

being passed throucrh a flat coil 8°, embedded
‘beneath the hearth, and 1S dlscha,rcred fromtwo

Or more blast—plpes 8° 8%, projecting from the
These

ward inclination to direct the air thr ough the
grate-bars toward the side or end wall of the

furnaee, so as to distribute the same more ef-
fectively throughout the mass of fuel and ren-

der the eombustmn umform over the entire
By means of the valve 8* the

in a similar manner with an air-heating coil
9°, extending above the furnace, and whlch
may be- elther embedded in the brlckwork or
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supported thereon and protected by a cover-

The air

ing of non-heat-conducting material.

from this coil is dehvered to two or more jet
“or blast pipes 9° 9°, the same being preferably
| glven a slight downward mclmatmn to dis-
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charge the air toward the bridge and drive
the gases from the combustion-chamber into
the working chamber. These blasts may be
regulated by means of the valve 9*. The pipe
101is connected to supply two series of crossjets
or blasts located, respectively, at points above

" the bridge and adjacent to the chimney-flue.

The blasts 10° 10¢ are delivered, preferably,
from opposite points in the front and rear
walls of the furnace in the plane of the bridge
a suitable distance above the same and are
supplied from an air-heating box or chamber
109, located at one side of the bridge beneath
the hearth and from which there 1s a connec-
tion 10° with the supply-pipe 10. The second
series of blasts 10" 10%, located at opposite
pointsintlie front and rear walls near the chim-
ney-flue, are supplied from pipe 10 through
an interposed heating-coil 105, embedded be-
neath the hearth. The supply for these two
series of blasts may be regulated by means of
the valve 10™ '

As the operation will be generally under-

 stood from the foregoing description, I will
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describe the same briefly. In operating a fur-
nace of the construction described it is first
charged in the usual manner with gas-produc-
ing coal, and after a portion of the fuel has
been raised to a state of incandescence the air
for continuing the combustion is admitted at
points beneath the grate from aseries of blasts
discharging into the inclosed ash-pit. These
blasts are inclined so as to impinge upon and
mix intimately with the mass of incandescent
fuel upon the grate. Tie force of the blast
through the fuel directed toward the side or
end wall of the furnace in opposition to the
outgoing current acts beneficially 1n promot-
ing the intermixture of the combustible gases
cenerated prior to their meeting with the sup-
ply of air for combustion at the entrance to
the heating or working chamber. As both eiii-
ciency and economy depend largely upon gen-
erating the heat in the locality where 1t 1s to
be absorbed—that is, in contact practically

~ with the material to be heated—the gases in
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the combustion-chamber are driven into the

heating-chamber by the force of the blasts 9°
9¢, &c., controlled by the valve 9*. By means
of the cross-blasts at the bridge an additional
supply of air is admitted, which tends to break
up the outgoing current of gases and rapidly
mixes with the same in such proportions as to
effect their complete combustion in the work-
ing chamber. To prevent the escape of any
unconsumed combustible matter which may
be carried along with the products of combus-
tion, the flow is checked by the cross-blasts at
the entrance to the chimney-flue, and the com-
bustion is thus rendered complete by the re-
sulting diffusion of air, the spent gases passing
off through the chimney.

The main advantages of the invention con-

sist, first, in a material saving in the con-
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sumption of fuel as a result of the united 065

economy derived from the use of heated air
and the regulation of the supply to that which
is consumed in effecting complete combustion,
and, second, to an increase In efficiency re-
sulting from the facility for generating the
most intense heat in the working chamber or

in the locality where it is to be absorbed.
- It will be understood that I do not wish to
limit myself to the exact construction and ar-

rangement shown, as various changes may be
made without departing from the spirit and
scope of my invention. For example, the in-
vention may be readily applied to other types

of furnace and steam-jets substituted for the

blast-pipes, it being immaterial whether air
or steam is employed. Other means may be
employed forheating the air,or the coils might
be differently arranged. The number of
valves might be increased to provide one for
each blast-pipe, or by changing the connec-
tions the number of valves employed might
be reduced. Spraying-nozzles might be sub-
stituted for those shown, &c.; but all such

‘modifications 1 consider obvious and 1mmate-

rial variations oi form and not of substance
and still within the meaning of the present in-
vention.

Having therefore described my invention,
I claim—

1. In a metallurgical furnace the combina-
tion, of a working chamber and a combustion-
chamber opening into the same, oppositely-
disposed blast-pipes below and above the grate
in the combustion-chamber, the blasts above
the grate being arranged to drive the gases
ogenerated toward the working chamber and
the blasts below the grate being directed an-
oularly in an opposite direction to those above
the grate, and cross-blasts within the work-
ing chamber directed from the opposite sides
of said chamber and backward toward the
combustion-chamber.

2. In a metallurgical furnace the combina-
tion, of a working chamber and a combustion-
chamber opening into the same, oppositely-
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disposed blast-pipes below and above the grate
in the combustion-chamber, the blasts above

the orate being arranged to drive the gases
generated toward the working chamber and
the blasts below the grate being directed an-
oularly in an opposite direction tothose above
the grate, and cross-blasts within the work-
ing chamber directed from the opposite sides
of said chamber and backward toward the
combustion-chamber together with a source
of air-supply and means for preheating the
alr tor the blasts.

3. In a metallurgical furnace the combina-
tion, in a heating-furnace, of a working cham-
ber and a combustion-chamber opening into
the same, oppositely-disposed blast-pipes be-
low and above the grate in the combustion-
chamber, the blasts above the grate being ar-
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ranged to drive the gases generated toward

the working chamber and the blasts below the

orate bemﬂ directed angularly in an opposite

chrectlon to those above the grate, and cross-
blasts at opposite ends within the working
chamber directed from the opposite sides of
‘sald chamber and backward toward the com-
bustion-chamber, together with a source of

air-supply, heating-coils interposed between |

Fd

the source of supply and the various blast- 10
pipes and means for regulating the dehvery

of ailr. |
In testimony whereof I aﬂix my swnature in

-the presence of two witnesses.

WM. S. DEMPSEY
Witnesses:
J. E. PEARSON,
Frank (O’CoNNOR.
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