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To all whom it may concern:

Be it known that I, JAMES HE\TDERSO\I of
the city, county, and State of New York, hzwe
made an invention of certain new and useful
Improvements in Furnaces for Manufacturing

Iron and Steel and other Purposes, of which
and exact.

the following is such a full, clear,
description as will enable others skilled in the
art to make and use the same, when taken in
connection with the ‘LCGOl’l’lp'Lﬂylllﬂ drawings,
in which—

Figure 1 is a longitudinal section of the fur-
nace or apparatus for the production of iron
Fig. 2 is a plan of the roof of the

same. Tlo. 3 is a vertical seetion of the seal-

]011113 between the hearth and roof of the fur-.

nace. Fig. 41is a plan of the plate forming
part of the seal- -joint. - Fig. 5 is a vertical sec-
tion of outlet-neck of gas-producer.

One, of the principal parts of the furnace
represented in the said drawings is the gas-
producer A, from which B is the outlet for the
resulting gases into C, a reverberatory furnace
from which the gases escape by the outlet D,

and thence to Other apparatus, (not shown 111 |

the druvmgS?) and to a chimney to the outer

air.
The gas-flue I3 18 attached %ﬁtlolnry to the

oas-pr oducer and the furn ace, and delivers the
gases to the small flues ¢g.

above the flue B, to the end Of the channel d,

- where the vertleal channels ¢ ¢ eomnmmc&te
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by the tuyeres & with the fluesg. The airand
aases are mixed in these flues by the air pass-
ing diagonally forward and downward among
the gases, thereby causing intimate admixture
and 001111)118‘(1011 in the flnes g- Astheseflues
are upright, the flame is projected in a down-
ward direction upon the material in the hearth

of the furnace.
The portion of the roof of the chamber C at

L is made movable by placing the brick in an
“iron frame,with hooks f f, for attaching chains
; but I do not claim,

for 1*&181110' or lowering
broadly, the movable 1"00f as it isa well- ]x]l(}'W]l
device. TFig. 2 is a plan V‘le‘ﬁ" of the same.
The 1"61‘131(3&,1 oas-flues and movable roof here-
“inbefore deserlbed will be found of special ad-
vantagze in other uses than those hel emtended

The air for burn- .
ing these gases passes through the channel 7,

such as puddlmb,' olass, and other furnaces

~generally subjected to very great heaf, and

heuee liable to rapid detelwmtlon as the

movable roof ecovers the portion of the hearth

which is. not covered by the walls of the up-
right flame-deliver y flue, which may ther efor
be stationary.

The hearth of the furnace in the chamber C

is moved by being mounted on a table and

placed under its center and mounted on a hiy-
draulic ram, K. Thehearth is moved or turned
in the furnace by the spur-wheel R, working
into teeth on the rim of the hearth. The
hearth rests upon the table, which is raised or

lowered, as required, by the hydraulic ram.

As the teeth upon ‘the rim of the hearth are
nearly upright, and the teeth of the spur- -wheel

IR are also 116‘%1‘]3?* upright, the hearth may be

lowered and raised withoutremoving the Spur-
wheel R from its position. Wheels ¢ are
placed stationary upon the table, and the
hearth revolved upon them. A pw()t ¢, 18

shown, which 1*et~1111% the hearth and f’bbl(} in

1:11611‘ 1}051’(1011
¢ ¢* are wheels with parallel axles, 1113011

which wheels the hearth is moved. in .-111(1 out

is provided with- one or more tap - holes,
through which the metal fmd slag may be run
or poured from it.

Fig. 4 is a plan of a bottom plate of the re-
verberatory chamber C, and- supports the
brick and iron super structure of it. It has the

form of a ring, and is fastened at one side to

the iron shell of the gas-producer by rivets or

bolts, and 1ts opposlte side rests in the op-

1)051te wall of the furnace. The chamber

r (shown in section in Iigs.
formed on the bottom of the ring-plate, the
upright ring-walls of the chamber being cast
fast to the ring-plate, so as to streuﬂthen 1t,,
and the chamber made water- tight bv 2! :t'mn—-
bottom,which is secured to the W&l]s Wlltel
o1 airis mt] oduced into the chamber » through
the pipe v" and passes out through the pipe

v*, eireulation ‘11‘01111(1 the chamber bemﬂ e*msed_

by the 1)’L1t1t1011 V', (shown placed betﬂ een the
pipe v and the exit- 1)11:}6 V%)
w?, Figs. 3 and 4

passes tmnsvewﬂy thrmwh the chamber 7,

1 and 3) is

, is a water-pipe which
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but does not connect with it. The water, pass-
ing through this pipe, drips at the inner side
of the chamber»upon the clay which is packed
on thie 1ron ledge s of the cylindrical wall of
the hearth, to form 2 joint that will prevent
the 1}‘188%{*0 of air or gases from the hearth
between it and the wafer-box ». The clay 1s
thus kept wet, and at thesame time the hearth
is cooled. The water 1n the box » keeps the
bottom plate of the chamber cool.

What I claim as my invention is—

1. The combination, substantially as before
set forth, of the hear th of the turnace with an
upright; ﬂame delivery flue whose walls cover
a portion ofsaid hearth, and aremovable roof
which covers another portion of said hearth.

2. The combination, substantially as before
setf; forth of the ring- ph‘te which supports the
walls of the reverberator y chamber separately
from the hearth thereof, with a ring-cooling

chamber connected with said ring- 1)]‘11:6 and |

disconnected from said hearth.
3. T'he combination of the circular 00011110--
channel beneath the reverberator Y clnmbel

’

281,764

with a ledge on the side of the movable hearth
for packmn clay to seal the joint beneath the
hearth and the upper part of the chamber,
substantially as herein set forth.

4. The combination of the circular cooling-
channel beneath the reverberatory (311111’11){}1

with a water-jet to wet the clay upon the ledee
of the movable hearth, substmntmllv as herein
set forth.

5. The combination of a hydl aulic ram, a
table supported thereby and provided with
wheels, a pivot upon which the hearth revolves,
and a movmble hearth provided with wheels
having parallel axles for removing said hearth
from the furnace, substantially as herein set
forth.

6. The combination of a hydraulic ram, a
movable hearth with atoothed rim whose teeth

teeth, substantially as herein set for th
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- are upright, and a spur-wheel having upright -
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