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Io all whom it may concern:

Be it known that I, JouN N. LAUTH, a citi-
zen of the United States,and a resident of St.
Louis, in the State of Missouri, have invented

5 new and useful Improvements in Furnaces
for Metallurgical Operations; and I do hereby
declare the following tobea full, clear, and ex-
act description of said invention, reference be-
ing had to the acecompanying drawing, and to

10 thelettersof reference marked thereon, which
form a part of this specification.

My invention relatesto certain new and use-
ful improvements in metallurgical furnaces
for heating and puddling iron or steel.

15 The object of my invention is to provide a
furnace which will be effective in operation
and at the same time heat the billets, piles,
slabs, ingots, or bars to the desired tempera-
ture with the smallest amount of fuel, andto

20 this end I construct the melting or heating
hearth of the furnace inclined downward to-
ward the stack, as is usual in this class of fur-
naces, and the roof of said furnace inclined
upward from the front of the fire-chamber to-

25 ward the neck orstackof the furnace, so that
the products of combustion will strike against
the wall above the outlet of the furnace and
be reverberated or directed back onto the
metal to be heated or melted on the hearth,

30 while at the same time the carbounic-acid gas,
together with the slag, is allowed to pass to
the bottom of the stack. Heretofore in the
construction of furnaces of this eclass it has
been the prevailing method to provide a roof

35 or arch over the melting-chamber inclining
downward to the stack end of the furnace,
and by this construction of roof the drawing
off of the products of combustion before the
same are thoroughly united with air and de-

40 prived of their heat is practically the result
accomplished, so that the percentage of heat
actually utilized is but a small portion of that
which goesupthestack. This isdue, mainly,
to the fact that the flame coming from the

45 fire-chamber is so dense as tobe only partially
combusted by reason of not being permitted
to be thoroughly intermixed with air, which,
even though injected into the fire-chamber, is
in a great measure carried alongin the dense

5o flame without being taken up or united be-
fore entering the stack. As the main essen-

(No model.)

tial to the perfect combustion of fuel is thor-
ough intermingling of the oxygen of the air
therewith, it has been my purpose to provide
not only forthe expansion of the flame, where- 55
by it will take up a greater percentage of air,
but for the confining and retention of the
flame and its attendant gases within the melt-
ing-chamber, so that time, which is essential
for this thorough mixing with the air, may be 6o
given and the gases combusted before enter-
ing the stack.

My invention consistsin constructing afur-
nace for metallurgical operations with a fire-
chamber, hearth, and interposed bridge-wall 635
of usual or suitable construction and with a
rear deflecting-wall, an exit to the stack be-
low the deflecting-wall,and aroofinclined up-
ward from the front wall of the fire-chamber
to the rear deflecting-wall, substantially as 7o
hereinafter described, whereby the gases of
combustion and partially-commingled air are
carried freely over the bridge and through a
combustion-chamber of constantly increasing
area to the rear of the furnace, and by con- 75
tact with the reardeflecting-wallarereturned
and more thoroughly commingled aund the in-
flammable gases consumed before passing to
the stack.

In the accompanying drawing I have illus- 8o
trated the invention as apphed to a heating-
furnace for purposes of heating and Weidln"'
metal. In all respects other than the 1nehna-
tion of the roof A the furnace does notdiffer,
essentially, from other well-known forms of 83
this type, it being usual to have the bridge B
to partially d1v1de the fire-chamber C from
the melting-chamber D,and also to locate the
neck E, for ming the entrance into the stack
F, at the slopnw end of the hearth G. go

At the stack end of the furnace a wall I is
formed instead of -the usual arch, which, in-
stead of choking the flameand facilitating its
withdrawal from the chamber D, presents a
barrier for deflecting back the expended flame g5
and gases, which are further combusted by
meeunw the heated lame coming directly over
the bmdge wall from the fire- chamber It is
obvious that the wall H may be concaved if
found convenient, as illustrated by the dotted oo
lines, as by that means the deflecting action
of the same may be better accomplished.




By inclining the arch-or roof, as shown and

described, so that the flame wxll strike the:
- rear wall and be deflected back ontothemetal
tobeheated, a complete combustion iseffected
and a saving of at least:twenty-five per.cent::
-of the fuel:’

The flame ‘produced by the re-

+verberatory action is a won-oxidizing flame,

10

-is as follows:

‘thus saving in'the waste of metal from one-
‘half to three per cent. over the old methed of

heatmg
:The aection of the furnacebriefly: described
‘The air-blast K, located under

- the grate of the ﬁre-ehamber, ejects air . into

s

20

the burning fuel to make the: combustion as'|

rapid:as possible,-as'is usual where this:de-
viee is.employed; but the flame which comes
over thebridge dividing the fire-chamber from

the melting or: heating chamber is of such

density that much:of the airis carried along
without beingintimatelymixed. ‘Bythegrad-

ually-inereasing size of the melting-chamber

o ¥

the flame is: allowed to increase :its volume,-

thereby uniting with theair more completely,

. and at the same, time. being earried along to
thestack end of the furnace; as indicated by -

the arrows near the roof; where it is deflected

“‘back by the wall H.  'The return gases, hav-

-; ing had more space for expansion and more:
‘time for mixing with the air, are met by-the:
flame direet from the fire-chamber and com-

30

‘busted.:  The carbonic-acid gas:which isigen- |
erated; and which isnecessarily a presentele-
«-ment,iscarriedoff ficst by virtue of itsdensity, }:

.. thus leaving the flame and ‘gasés, which are |

: 2

‘the rear-of the furnace and by contact with
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' deflacted back on the articles tobemelted of a 35

non-oxidizing nature. The action, therefors, -

- of the flame and gasesis such as to. ‘be very
~thoroughly - utilized in' the melting-chamber . -

before being taken up the stack, it being un~
derstood:that the expansion of the flame and. 40

-gases, as well as the time they are retained

within the furnace; acts to-make them more -

‘readily combustible  before they leave the

melting-chamber.

Havmg thus described my invention, what 45
I claim, and desire to secure by Letters Pat- .
entyis— 0

A furnace for mata]lurgleal operamons con-
structed;as herein deseribed, with afire-cham- .
ber, a hearth for the metal',fa. bridge-wall in- 50
terposed: between 'the fire-chamber and: the :
hearth, a deflecting-wall at the rear; an exit . . .

to thestack below therear deflecting-wall; and’

aroof inelined upward from thefront wall.of - .
the fire-chamber to:the rear deflecting-wall; :
whereby the gases of combustion are carried -
freely over-the bridge andthroughacombus- .
tion-chamber of constantly-increasingareato
the rear deflecting-wall are returned and more 6o

‘thoroughlymingled withtheair and eonsumed
“before passing tothe stack, as explained.

Intestimony whereof Iaffix mysignaturein - :

‘presence: of two subscribing: witnesses.

JOHN N LAUTII
Wltnesses:
f WM. ANDRE, RN
'V ALENTINE 'W:EITZ.' gy
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