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Yo all whom it muy concern.:

Be it known that I, Max R. TrzmBouUR,
a subject of the German Emperor, residing
at the city of Watervliet, in the county of
Albany and State of New York, have in-
vented certain new and useful Improve-

~ments in Electric Furnaces, of which the
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following is a specification.

. My invention relates to electric furnaces,
and the object of my invention is to provide
a furnace adapted for operation at a mini-
mum cost; together with such elements and
combinations as are hereinafter more par-
ticularly set forth and claimed.

* accomplish these objects by means of the
mechanism illustrated in the accompanying
drawings, in which:

Figure 1 is a plan, )

Fig. 2 is a section along the lines, a—a,
on Fig. 1.

.Fig. 3 is a section along the lines, b—b,
on Fig. 1. )

Fig. 4 is 2 plan of a-modified form of my
invention. :

Hig, 5 is a section along the lines, ¢
on Fig. 4. :

s

Fig. 6 is a section along the lines, d—d,

on Ifig. 4, ) o

Flig. 7 is a vertical section of my furnace
showing the rocker for tilting same. ]

Tig. 8'is an end view of the furnace with
the door removed. ,

Fig. 9 is a side elevation showing the fur-
nace tilted in the act of pouring.

Similar letters refer to similar parts
throughout the several views, =

The cost of operating an electric furnace
depends mainly upon two factors:

(1) The life of the refractory furnace-
lining and roof and its accessibility for
quick tepairs, removal and replacement.

(2) The electric power consumption.

Both of these factors are determined by
the design of the furnace-chamber, as well
as by the arrangement'of -the electrodes,
upon which depends the position of the elec-
tric ares in the chamber relative to its walls,
roof and doors and to the metal charge.

Fdr the design of the furnace-chamber the
following rules may be considered funda-
mentdl; - o0 e

Simphicity and strength in construction,
avoiding all sharp turns, breaks and open-
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ings as far as possible without impairing

-easy accessibility of all parts of the furnace-

chamber, and smallest possible surface of
chamber walls, relative to its metal charge,
0 as to confinie the heat and prevent exces-
sive loss by radiation. L -

» Heretofore the chambers of eleciric arc

55

60

furnaces have been constructed substantially -

from rectangular to circular in their hori-
zontal as well as in their vertical sections.
The eléctrodes, wherever more than two
were used, were accordingly arranged in
triangle or square groups around the cen-
ter of the furnace. This construction neces-
sitated very large or very numerous doors so
as to admit access for observation and re-
pairs to all parts of the chamber. Also, as
a rule, a special door or spout was provided
to pour off the charge. When tilting a fur-
nace of this construction, the wall opposite
the spout must necessarily overhang, which
often results in its caving in,

A furnace of spherical design presents ad-
mittedly the least possible surface relative
to its bull. It does not do so, however, rela-
tive to its melting capacity, there being tech-
nical limits fo the depths of the metal bath,

- which in a spherical furnace will form only"

a small segment of the circle representing
the vertical section of the furnace chamber.
I have found that a greater economy in
operation results, when the chamber of an
arc-furnace ig oblong, with the doors used
for charging and pouring both at the ends
of the longer axis of the furnace and the
electrodes arranged substantially on this
same axis, the furnace being tilted about its
shorter axis, i

The accompanying drawings illustrate in
principle the construction of the furnace-
chamber and the arrangement of the elec-
trodes; also the contours of the metal bath
and the position of the arcs relative to the
bath and to the chamber walis,

The- furnace comprises a steel shell, 0,
lined with fire brick or other refractory ma-
for set
upon rockers, 9, upon which it is adapted to
be tilted for pouring out the charge of metal.

‘The turtle-back-shaped roof, 2, is provided

with openings for admitting the electrodes,
4,5 and 6. The furnace is provided at each
end with the doors, 8, which are used to in-
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troduce the charge, to observe the condibion
of the charge when operatin g and to pour
out the melted slag and metal.

The drawings also iliustrate e ufooe -
justments for a vuwtv o‘i me It g and ve-

fining processes, for which the furnace 15
suitable, Figs. 1, 9 and 8 illustrate the re-
fining process in accordance with the nmﬁmﬂ
described in a co-pending s ”)DL(“Ltmn and
for which this furnace is especially recom-
mended. This furnace, as will be seen from
the dr qwmos, is provided with two paral-
lel rows of electrodes, which arrangement
would be advisable for furnaces of very
large cap acxty The electrodes, 4 a‘nd 8, are
opa,ced ‘Lway irom the slag, 8, and are arcing,
while the central electrodes, 5, ave contact-
ing with the meia 7, without arcinq.

Fi 1gs. 4, 5 and 6 "flustrate o furnace with

one row of three o 1eew0des, all of which zzre'

spftced away and arc to the melted bath, 7.

I have shown in Fig. 5 a furnace Lqmpbcd
with the water- cooleq metal electrodes, 10,
introduced through the boittom of the fuxr-
nace cmd contacmm:f with * the *newh ,sﬁ-
though I I may use this arrang gement of 7
electrodes in the furnace illus ‘ambcd in Fig s
1, 2 and &, which is without the water- cooled
metal electrodes.

As will be seen from thess drawings, the
form of the furnace chamber is in general
ovoid, or ellipsoidal, all its walls bbing
curved. There are no perpendiculsr side-
walls, no e\powd sharp corners and breaks
in the lining. The surface of the chamber-
walls relative to the -"hm;'ging tonnage
(melting capacity) is small, all vertical sec-
tions of the ¢hamber, longitudinal as well as
lateral, approaching the elliptic form in-
stead of the square or circidar. The cham-
ber tapering from its widest lateral crogs-

sections near both ends, ?cads to the natural-

location of the doers at these end , Insuring
easy accessibility to each part of the cham-
ber. .The position of the r}oox:s at each end
of the furnace and parallel to the tilting
axis is a decided advantage in charging as
well as in pouring the mcial, as either door
can be used for pom‘mw and oan at once be
brought into the mest convenient position
for charging. 'There being 10 Wa 111s parallel
to the tilting axis, no part of the hnm(r can
overhang and eave in when the f1 arnace is
sitted. (See Fig. 9.)

As the electrodes are arrvanged along ‘he
Tonger axis, the heat will be mnemt d as far
away as r)o%%ﬂok from the ren‘acmmf lning
and roof of the furnace and af the same Lmlb
along a line, below which the metal bath
reaches its wrefme st depth. I other Words,
the heat will be Apphed to the metal instead
of to the refractory lining.

What T elaim as my invention
to securn by Letters I feﬂ is:

i, An cleciric fm:nace having :

and desire

a melting

hearth of g 'en@‘*ri ovoid shape i plan w

dished botbom consiricted boward the op-
posite ends of its major axis, doors ab l, 18

opposite ends of said major axis for cha
ing and discharging the fnrnace an dbh"o
.v?m,n access to the interior may be had for
1610(1‘11.3, x vemovable low arched 1001 of g
ral like outline as the hearth and having
=1~e opposite ends of ils mejor axis
completing the deor openings of the
together with vertically adjustable electrod
piereing the root and arrang
major axis of the fnrnace, the co
heavth being predmex mined with relation

the !oc‘ul(m of m, electrodes to afford
laa
]

)
J

east practical surface compazred to the mel

1g cupacﬁuj of the furnace and to confins
thub, prevent radiation loss and i,muvo an
even distribution of heat throughout theen-
tire hearth area, the greatest heat | heing gen-
67’110 ed at the point of greatest depth of the
tm i on the bedrt

9. In a construckion such as specidied
claim 1, & hearth bottem having an ineli
tion of less than 45° from its mid ares to
the door openings o permw the fres dis-
chargs. of the melt whe furnacs is
.’ockﬁd through a Tehulvel v small

2. An electric furnace having a hearth o
genaeral ovoid sn‘mg)e and rhs}\eri bottom witl
ds ors ab the oopoglce ends ¢ w its majox
a low arched 10\;5 meseting the suics of s
hearth and conforming in. general outl
the outline of the hearth and I
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having o
opposite ends a fire-brick lning bompms
a series of transverse parallel arches of
ferent radii, the terminal 2 *’*hes of ? 2
radius boopnmzmo Wii;h ‘the hearth end
cmnp]n?e the ends of door openings of tl
fornace, subs tantwuy s described.

4, An e‘{ecf ric mrndce n(wmg & melbi;
hearth of general oveid snap in plan w
dished bottom coustricted toward the opy
site ends of its major axis and flattened in.
longitudinal section through its mid ares, a 1
removable roof therefor conforming in
eral outline to the outline of the ue“rth
having a similarly flattened mid arve
caﬂv remstemhg with that of the hearth. in
cemmnaulon with vertically adjnstabis eiac
trodes piereing the flattened mid area of th
roof and overlying the corresponding ares
of the hearth, said area of the. heamh sup-
porting the folten charge at its deepest
point and therewith insuring the generation
of the greatest hewt at the point at “which the
metal bath is of the greatest depth.

5. An electric-are furnace compmsmﬁ* an
"ﬂonﬂ‘awcu hearth lined with refractory rau-
euﬂ, forming at each end ozt the longi-

tudinal - xis of the huumh, the sill and swdﬂf{
of a charging or disct charging opening, the
inner side of c'zud; heamh tapering in oppo-
site directions in general ovoid form toward,
said openings rs‘specmveiy, and an srched-
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roof detachably mounted upon said {tearth,
and having a lining of refractory brick
forming roof-arches for said openings
respectively; and means whereby said fui-
nace can be tilted upon an axis at right an-
gles to its longitudinal axis.

6. An electric-arc furnace comprising an
elongated hearth lined with refractory ma-
terial, forming at each end of the longi-
tudinal axis of the hearth the sill and sides
of a charging or discharging opening, the
inner side of said hearth tapering in oppo-

_site directions in general ovoid form toward

said openings respectively; an arched-roof
detachably mounted upon said hearth, an

having » lining of refractory brick forming
roof-arches for said openings respectively;
means whereby said furnace can be tilted
upon an axis at right angles to its longi-
tndinal axis; doors for closing said open-
ings respectively; and a plurality of elec-
trodes inserted through said detachable roof
along the longer axis of the furnace.

In testimony whereof I have afiixed my
signature in presence of two wilnesses.

MAZXK B TREMBOUR.

20



