‘No. 741,787. L PATENTED 0CT. 20, 1908,
o - 1. T.SHADFORTH.~ -
HIGH TEMPERATURE FURNACE.

~ APPLIOATION FILED JULY 25, 1803,

'NO MODEL.

ﬂﬂ

o
N

!
bl

A
o

’-l'

7T
n . v - n

'illlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIJ- -
o —————————————

N

Illllllﬂﬁ Rz " 777 _ %,

=5
g e

—_ ,/ Z -
i d % % ‘}

|

NN

N

Vé 7777777 /Zillllﬁlllll
/A ﬂ .

Witnesses .

e § = *

THE NORRIS PETEARS CO, PHOTC-LITHO WASHINGTON, D. G,

i LR
R S e L R P B
S oo L Elﬁﬁ ' '+"'ul-'_:.:"1'--1-':5.':|-":=.-T.":-1r' -
e L R ST LS AR
L R A e s g i
TS
. : oL

L pale ;
' W PR TR T [
]

Ty
il

Ll
e b
lln
hid




UL

No. ‘741 727

Petented Octeber 20, 1903

UNITED STATES PATENT OFFICE.

- - sm - -
b ————— S

- - L P |
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HIGH-TEMPERATURE FURNACE.

SPECIFICATION forming part of Letters Patent No. 741 , 127, dated Oetebe:r‘QO, 1908,
Application filed J uly 25, 1902, Serial No, 117,083',r (No meﬂel.) ' |

To all whom it My CONCEr:

Be it known that I, JOHN THOMAS SHAD- | the form of hermontal boilers, through the

FORTH, agent, a sub;]ect of the King of Great
Brltam fermerly residing at 9 Handel street,
Westoe Lane, South Shields, in the county of
Durham,but nowresiding at Progress Works,

E Welker-on -Tyne, in the counbv of Northum-
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berland, England, have invented Improve-
ments in High - Temperature I'urnaces, of
which the following is a specification.

My invention has forits object an improved

furnace applicable for smelting and other-

wise treating ores, metals, and other sub-
stances requiring high temperatures and con-
structed to burn petroleum or other suitable
liguid hydrocarbon in econjunction with steam
which is produced and superheated by the
heat of the furnace itself.

I construet my furnace with a rOW Or Series
of chambers, in the first of which the liquid
fuel 18 burned the flame of the ignited fuel
passing to the second chamber, where it 18
mixed with the superheated steam and with-

‘part of the produects of combustion tapped
from the flue, the mixfure producing a redue--

ing-flame of intense heat, which then passes
through the succeeding chambers, where the
meltmg—pote or other open or closed recepta-
cles are located.

In the accompanying drawings, Figure 1 is
a front elevation of a furnace constructed ac-
cording to my invention. Fig. 218 a rear ele-
vation of same, and Fig. 3 is a section taken
on the line 3 3 of Fig. 1. Fig. 4 is a vertical
section through the center of Fig. 3.

The same lettere of reference where the;,;r
occur are used to indicate the same parts in

~all the figures.

~ The liquid fuel is ‘supplied from a suitable
reservoir through ordinary supply-pipes to
the trays a, leeeted in the first or vaporizing

~chamber b, where it is ignited. The vapo-
- rizing- chamber b is connected with the second

or combustion chamber ¢ by means of a suit-
able flue d in the fire-brick or other partition
e. Into this combustion-chamber ¢ leads a
branch flue ¢ from the main flue % and a

tube f conveying steam. The steam is pro-
duced in suitable vessels 7, located adjacent
50 to the furnace-chambers, so as to be heated
thereby. In the drawings I have shown two
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-ber c.

furnaece, said branch
suitable damper or other eupply-legulatmﬂ*v

T

such vessels 4, one on each side and made in *

center of each of which is a steam-conduit 7,

connected to the vessel 7 by the steam- -pipe &
| and fitted with a central shaft [, passing
‘through suitable stuff

ng-boxes m at eaeh end

55

and prowded with any couvement number of -

vanes or blades n. The steam-conduit 4 i

‘connected by the tubes f with the combus-
‘tion-chamber ¢ for the purpose already de-

seribed. Outside the stuffing-boxes m the
shaft [ is provided with a suitable pulley or
other power-transmitting device o.

The vesselsvare supphed with water from a

,'e nitable reservoir or constant service through
the pipes p, and the heat of the furnace- chem- |
bers develops steam in the said vessels, which

steam passes by the pipes & to the tubular
steam-conduit j, where it is baffled by the

The vanes or
blades n being fast on the shaft [ will be ro-

tated by the pressure of the incoming steam,
| and the power thus produced can be “utilized

from the pulley or other transmitting device
o, if so desired. Instead of the shaft [ and

vanes or blades n any suitable arrangement

may be used for bafflingand heating the steam

admitted from the vessel 4 to the conduit 7,

80 as to insure the admission into the com-
bustion-chamber ¢ through the tube f of su-
perheated dry steam enly

The
fuel in the vaporizing - chember b passes

through the flue d into the combustion-cham-
Here it meets with the steam issuing °

from the tubes f fand with the flame or com-

bustion-gases tapped through the branch flue

g from the main flue A at the rear end of the
lue being fitted with a

device located at one or e,t both ends, as re-

quired.
In the combustion- chember % the flame from

the vaporizing-chamber b is intimately mixed

with the flame or combustion-guses tapped

from the main flue » and with the superheated
steam issuing through the tubes . The heat

thus produced breaks the steam up into its

constituent gases, which are then congsumed,

lame produced by the ignited liquid
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vanes or bladesn and superheated, and then
passes to the outlet-tubes f.
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thereby producing a flame of great intensity
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and of high reducing power. The fiame pro-
duced in the mixing or combustion chamber
¢ passes through suitable flues d' to the suc-
ceeding chambers¢’, in which are located the
melting-pots or other open or closed recepta-
cles for the metal or other substance under
treatment. The flues d and d’ are arranged
alternately at top and bottom and right and
left sides, 80 as to cause the gases to pass all
around the pots or other receptacles therein.

What 1 claim, and desire to secure by Let-
ters Patent of the United States, is—

1. Afurnace forproducing ahigh-tempera-
ture reducing-flame, comprising a liquid-fuel-
vaporizing chamber, a combustion-chamber,
water vessels arranged one on each side of
the vaporizing and combustion chambers, as
described, connections between said vessels
and the combustion - chamber, a main flue
and a branch flue opening communication
between the main flue and the combustion-
chamber.

2. Afurnace for producingahigh-tempera-
turereducing-flame, comprising aliquid-fuel-
vaporizing chamber, a combustion-chamber,
water vessels arranged one on each side of
thesaid vaporizing and combustion chambers,
as deseribed, a steam-conduit in communica-
tion with each of the said vessels, a baffling
device arranged 1n each of said conduits, a
connection between each conduit and the
combustion-chamber,amain flue and a branch
flueopeningcommunication between the main
flue and the combustion-chamber.

3. A furnace for smelting ores and the like

purposes, comprising a liquid-fuel-vaporizing
chamber, a combustion-chamber, a steam-in-
let to the latter, & main flue, a branch flue
opening communication between the main
flusand thecombustion-chamber, a flue open-
Ing communication between the vaporizing
and combustion chambers, a flue opening
communication between the combustion-

chamber and the first of a series of heating-
chambers in which the smelting-pots or other
open or closed receptacles are located, and
flues arranged alternately at top and bottom
and right and letft sides and opening commu- |

g
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nication between the succeeding heating-
chambers, substantially as deseribed.

4, A furnace for smelting ores and the like
purposes, comprising a liquid-fuel-vaporizing
chamber, a combustion-chamber, a main flue,
a branch flue opening communication be-
tween the main flue and the combustion-

chamber, a flue opening communication be-.

tween the vaporizing and combustion cham-
bers, a flue opening communication between
the combustion-chamber and the first of a se-
ries of heating-chambers in which the melt-
ing-pots or other open or closed receptacles
are located, flues arranged alternately at top
and bottom and right and left sides and open-
ing communication between the succeeding
heating-chambers,steam-generatorsarranged
at the side of the furnace-chambers each hav-
ing a central steam-conduit therethrough, a
pipe connecting the steam-generator there-
with, a shaft rotatably mounted in said steam-
conduit, baffies or blades on said shaft, and
a passage opening communication between
said steam-conduitand the ecombustion-cham-
ber, substantially as and for the purpose de-
seribed.

5. A furnace for producing ahigh-tempera-
ture redacing-flame, comprising a liquid-fuel-
vaporizing chamber, a combustion-chamber,
water vessels arranged one on each side of
thesaid vaporizing and combustion chambers,
as described, a conduit arranged in each of
sald vessels, a econnection befween said con-
duits and the said vessels, a shaft arranged
in each of said conduits, vanes carried by
each of said shafts, connections between said

conduitsand the combustion-chamber, a main

flue and a branch flue opening comimunica-
tion between the main flue and the combus-

tion-chamber, substantially as set forth.

In testimony whereof I have hereunto set
my hand, in presence of two subsceribing wit-
nesses, this 7th day of April, 1902.

JOHN TIIOMAS SHADFORTII.

Witnesses:
THOMAS GEE,
HARRY BENSON.
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