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No. 753 712.

UNITED STATES

Pa.tented Ma,rch 1 1904.

PATENT OFFICE

FERDINAND KEPP, OF BROOKLYN, NEW YORK.

. ___M-ETAL.LU.ReleL FUFINACE‘;.I

, SPECIFICATION formmg part ch Letters Patent No. 7 53,712, da,ted Ma.reh 1, 1904
Apphcatlon ﬁled Augus’u 18, 1903 Serml No 189, 914, (No model.) -

To all whom it ma,y conecern: L

‘Beit known that I, FERDINAND KEPP a clt1-_j
zen of the United States residing at Brooklyn, 5
in the county of Kings z—md State of New York,
have invented a new -and useful Metallurmcal_ )
Furnace, of Wthh the follo wing is il %peclﬁca—.

tion.

art that the manufacture of brass,which is an

alloy of copper and zinc, is atterided by objec- |
tionable oxidation of the metal and some-
times by actual V&pOI’lZ&tIOIl of the zinec, the’
melting-point of Whlch 1$ many degrees below |

that of copper.

The primary object of this invention there-
fore 1s to produce a furnace by the use of

- which an alloy of high grade may be manufac-

tured Wlth()ut materml oxidation and with-

. out material loss by vaporization of its lessre-

fractory component metal or metals - This ob-
ject is attained by making provision for the
separate initial heating of the several compo-

. nent metals to melt the base metal and to bring

the other metals nearly to their melting-points

- by thereafter effectmﬁ' the separate introduc-
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tion of the 1n1t1ally-heated metals last named
into the path of the molten basic metal, and

by the provision of means for rewulatmﬁ' the |

mtroduction of air to the furnace to properly

control the combustion and to prevent the oxi-

dation of the alloy during its manufacture.
Another object of the mventlon 1S to secure
a maximum output by promdlng for the con-

centration of the heat at the most effective

points. This objectisattained by soconstruct-

ing the top wall of the melting-chamber that

the flame from the furnace wﬂl be first pro-
jected against the body of molten metal and
will be su bsequently directed against the metal

- supported by the hearth-table at a pomt be—

45
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tween the crucible and the stack.

A further object of the invention is to so ar-
range the initial heating-chambers with ref-
erence to the meltin O‘-Chamber that certain of

“the metals after ha,vmﬂP been heated almost to

the meltlno‘-pomt will be discharged into the

My present invention rela,tes to a novel met- _
allurgical furnace designed with special refer-.
ence to the manufacture of brass, but capable'
‘of other metallurgical uses.
It 1s well understood by those skllled 1n the'

melted.

Other objects subordmate fo those enumer-
ated will appear during the succeeding de-
scmptlon of the 1llustrated embodlment of the
invention.

In the accompanymo* drawmgs qure 1is

a longitudinal sectional view of the Turnace
| complete. Fig. 21sahor1zontal section on the

line 2 2 of Fw* 1,.and Fig. 3 is a SlII]llELI‘ view
on the line 8 3 of Fig. 1.

L | metal bath dlrectly at tha,t omt of its surface ‘
‘against which the flame impinges in order
.-that the premplta,ted meta,ls will be IH&t&DtIV |
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- Like numerals of reference designate corre—.,'

sponding parts throughout the severa,l
of the drawmcrs |

gures

The primary features characterlstlc 01' the
| furnace are a melting-chamber1. and a plurality
of initial heatmo*—-chambers
above the meltmw—chamber t0 facﬂltate the
separate hea,tmcr of different metals—as, for
1nstance, zinc and brassscrap. Each of these

chambers is in direet communication through

2 and 3, located

constrlcted throats 4, 5, and 6 with the chlm— o

ney or discharge flue 7 above which extends

a sultable stack 8, d631gned to insure the nec-

75

essary draft. . ‘Each of the three chambers is
provided at its front end with separate heat- |

Ing means, 1nclud1110‘ ﬁre—boxes 9, 10, and 11,

'_eqmpped for the use of various kmds of tuel—---
for instance, wood, coal, or oil.

Below the. melt1n0'—cha,mber 1isa plt con-

hStltlltlllU‘ an alr-cha,mber or diving - flue 12,

communicating at its rear end Wlth the ﬁre-

box 9 of the meltmﬂ‘—-ehamber 1 and havmﬂ'_
anopening at its rear ~end controlled by swing-

ing doors or valves 13 and 14, the latter con-
Stltlltll’lﬂ“' also a trap controllmcr the entrance
to the p1t The alr—chamber 12 is designed

to contain suflicient air for the maintenance
of combustion in the fire-box 9 of the melt-
ing-chamber, the air-supply being capable of

rewulatmn by meahs of the doors or valves13
and 14. For a similar purpose vertical air-
flues 15 and. 16 (see Fig. 3) are located below
the fire-boxes 10 and 11 of the initial heating-

‘chambers 2 and 3, each flue being eqmpped
below its fire-box Wlth a valve or dam per 17,

as shown in Fig. 1. The flues 15 and 16 are
of identical construction and each Is in com-

' P ) . .r . . . . . ': . . -\. !-'_ .::J'.',:'.':‘ rﬁ!:!-_ll"_.. T4
\ . 3 ) L .o - g ‘;I ._I IE:“IT -:p i I E_pl I.ﬂ y |,|-r| .
it B e e g .»/-L ﬂiﬁﬂwﬂm’”ﬁ
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munication with the outer air through a pas-

sage 18, controlled bya valve or dom 19, and

with the chamber or flue 12 through a passage
20, controlled by a valve or door 21.  Ordi-
narﬂy the maximum ingress of air to the

flues 15 and 16 1is determined by the adjust- |
‘with a fuel-opening 34, located above the fi

ment of the valves 19, and the passage of the
alr to the fire-boxes 10 and 11 1s regulated by
the dampers 17. If, however, an extraordl—-
nary circulation of air is desn'ed the air-
chamber 12 may be placed in communication
with the flues 15 and 16 by opening the valves

21, or either of them, as the occasion may de-

mand.
The hearth 22, preferably constructed of

silica brick and comprising the crucible 23

and the inclined table 24, extends from the

bridge-wall 25 to the rear wall of the dis- |

cha,rcre flue or chimney. The hearth 22 has
a suitable brick foundation 26, resting upon
supporting-arches 27 and 28, carried by trans-
verse I-beams 29 and 30, the arches 28 being
disposed in a somewhat 1’110‘1161 plane than the
amhes 27 and located under the table 24 and
the rear wall of the chimney.

The top wall or roof of the melting-cham-
ber 1isdefined by a pair of intersecting arches
31 32, which extend conjointly from the front
of the fire-box 9 to the flue 7. The groin 33

or point of intersection of said arches is sub-

stantially centered over the crucible 23, but
slightly nearer the front end thereof. The
bridge-wall 25 is extended above the crucible
and is located substantially under the crown
of the arch 31, but slightly nearer the rear
end of said arch it being observed that the
top of the brldcre-wall almost reaches the hori-
zontal plane of the oroin 33. The rear ex-
tremity of the arch 32 is disposed above the
table 24 of the hearth, the juncture of the

~ erucible 23 and the table 24 being located sub-

50
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stantially under the crown on said arch. It
will be noted that the described relation of
the top and bottom walls of the melting-cham-
ber 1 imparts to sald chamber a circuitous
form, which form has been especially devised
for the attainment of certain of the recited
objects of the invention. The flames gener-
a,ted in the fire-box 9 are compelled to rise to
a plane considerably above the crucible in or-
der to pass over the bridge-wall 25 and are
then deflected downwardly by the rear por-
tion of the arch 31 in order to cause said flame
to impinge upon the surface of the molten

metal in the crucible 23 at a point directly

below the groin 33 of the roof. After con-

tacting dlrecthr with the molten metal in the

cruclble the flames rise in the arch 33 and in
seeking an escape through the constricted
throat 4 are projected directly against the
solid metal placed on the table 24 of the
hearth. It will be observed that by this pe-

culiar arrangement the heat is concentrated at
the most effective points—to wit, at the sur-
face of the metal in the crucible 23 and at that

tion of wood or coal into the
opening 35 is designed to permit the observa-

‘tion of the bath and the necessary poling ot

753,712

| point of the table 24 upon which the Sélid'
As the metal

metal is placed for melting.
melts it runs down the mclmed table to the

crucible 23, where it is still subjected to the

direct action of the flames.

One side wall of the chamber 11s prov1ded
re-
box, a pole-opening 35 and a charge-opening
36. The opening 34 permlts the introduc-
ire-box.

the metal, and the opening 36 is utilized for

_the charﬂ'mcr of the furnace, its location be-
ing such as to permit the placmﬂ* of a suit-

able quantity of metal upon the table 24 ot
the hearth.

The chambers 2 and 3 are of identical con-
struction, each being provided with a silica-
brick hearth 37, extendmc from the bridge-
wall 38 to the flue 7 and downwardly inclined
from its opposite ends to a point directly over
the groin 33 of the melting-chamber roof.

'These hearths 37 are supported upon suiltable
| foundations, including arches 39 and I-beams

40, fsupported above “the arched roof of the
chamber The roof of each of the initial
heatmﬂ'-chambers like the roof Df the melt-

1110'-chamber, is formed with a pair of inter-

secting arches 41 and 42; but instead of being
arran Ued like the arches of the meltmﬂ'—cham-
ber these arches 41 and 42 are of W1dely—d]f—
ferent radius, the arch 42 being comparatively
long and having its crown dlsposed directly
over the lowest point of the hearth 37 and
the groin 33 of the melting-chamber root.
ThlS arrangement is adopted because there is
no necessity for securing that intense concen-
tration of heat in-the mltlal heating-cham-
bers which is essential to the meltingmcha,mber,
since the metal in the chambers 2 and 3 is only
intended to be heated until near the melting-
point and not actually melted. In the side
walls of the last-named chambers are formed
fuel-openings 43 and charge-openings 44.

In the manufacture of brass copper 1s first
pla,ced on the table 24 of the hearth 22 and

is melted to form a copper-bath 1n the cruci-

ble 23. Into this bath the other metals—as,
for instance, zine and brass, raised appr oxi-
mately to their respective me1t1n0-1)01nts_al e
designed to be precipitated from the initial
heatlnb—chambers Provision must therefore
be made for establishing communication be-
tween these chambers and the melting-cham-
ber at the proper time. Such provision' con-
sists in downwardly-tapered shafts 45 and 46,
extending from the lowest points of the
hearths 37 of the chambers 2 and 3 and pierc-
ing the roof of the melting-chamber at the
oroin 33. The tapered form of these shatts
prevents the too violent precipitation of the
metal into the copper-bath, and it will be ob-
served that as these shafts open into the melt-
ing-chamber at the groin of its roof the metal

The
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~will be dropped into the bath at the point

thereof against which the flame is directed

by the rear portion of the arch 81. In other
words, the described arrangement results in

introducing the previously-heated metal in

- the bath directly at that point where the heat

10

1s concentered by reason of the peculiar ar-
rangement of the melting-chamber, and as the |
‘Intense heat will instantly melt the metal and |
incorporate it in the bath oxidation and vap-

~orization will be reduced to a minimum.

The upper ends of the shafts 45 and 46 are

closed by caps or doors 47, which are removed

25

30

at the proper time to

plate 48, bolted or otherwise secured in place
and

h fire-brick, as shown. .
The arrangement of the heating apparatus

pretfer to employ grates 49, resting on I-beams
50 to facilitate the use of either wood or coal

as a Tuel, and these grates are preferably aug-

mented by oil-burners 51 of any approved

construction to facilitate the use of liquid fuel.

The grates 49 may, if desired, be removed

when the burners 51 are in use. It will of
course be understood that the various fuel

charging and poling -openings will be pro-
vided with suitable closures. _
- Briefly, the operation of the furnace in the

- manufacture of brass is as follows: The va-

35
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rious valves controlling the circulation of air
having been adjusted the fires are started, the
nitial heating-chambers are charged with zine

and brass scraps, and the melting-chamber 1 |
1s charged with copper. A free circulation of
alr through the diving-flue 12 will promote

sutlicient combustion to quickly melt the cop-
per and cause it to run down into the crucible
23 to form a bath. The temperature of the

zinc and brass having been raised approxi-

mately to the melting-points of these metals

by different degrees of heat in the chambers
2 and 3, the cap 47 in the chamber 3 will first
be removed and the brass dropped through
the shaft 46 and into the copper-bath. After
the lapse of a brief interval to permit the
complete melting of the brass and its union

with the copper the cap 47 in the chamber 2

~will be removed and the zinc will be precipi-

55
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tated into the bath. Both caps 47 will then
be replaced, the various valves will be closed
to exclude air, except such as is contained in

the chamber 12, and the combustion in the

fire-box 9 will be increased as much as possi-
ble, in order to secure an intense heat in the

melting-chamber. The molten metal is finally

poled and skimmed, and the metal is tapped
out of the crucible in the usual manner. |
- It is thought that from the foregoing the
construction and operation of my novel metal-
lurgical furnace will be clearly comprehended:

but while the present embodiment of the in- |

. permit the initially-
heated metals to be dropped into the. bath.
The top of the chimney is protected by a cap-

and retaining the stack 8, which may be lined
with fi
20 | |
and the several fire-boxes is not material; but I

| Véntibn 1s thought gt this time to be pf’éferable '

I do not wish to be understood as limiting my-

the scope of the protection prayed.
What I claim as new is— - S

1. A metallurgical furnace including a dis-
charge-flue, a melting-chamber and a super-
posed initial heating-chamber, said chambers

having independent communication with the
discharge - flue at their rear ends, separate

heating means arranged to direct products of

.combustion through the chambers to the flue,

and means for establishing communication be-

tween said chambers at points intermediate of

their ends. . '
2. Ametallurgical furnaceincluding a melt-

| ing -chamber, a plurality of initial heating-

chambers, separate heaters arranged to direct
products of combustion through the melting
and initial heating chambers respectively, and
independent means for establishing communi-

cation between each heating-chamber and the
‘melting-chamber. - |

3. A metallurgical furnace inéludihg 2 Ver-

tical discharge-flue, a melting-chamber com-

municating at its rear end therewith, an ini-
tial heating-chamber located above the melt-
ing-chamber and having independent commu-

nication at its rear end with the flue, a verti-

cal shaft through which metal may be passed
to the melting-chamber from the heating-
chamber, and separate heating means for each
chamber. o ) |

4. A metallurgical furnace including super-
posed chambers, a fire-box located at the front

2

selt to the structural details defined, as, on |
‘the contrary, I reserve the right toeffect such
-changes, modifications, and variations of the
1llustrated structure as may fall fairly within

75
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end of each chamber, a discharge-flue commu-

nicating with the rear ends of both chambers,
and a vertical shaft establishine communica-

‘t1on between the chambers intermediate of the

ends thereof. -
5. Ametallurgical furnace including a melt-
ing-chamber, a plurality of superposed initial

heating -chambers, separate heaters for the

melting and heating chambers arranged to

-pass the products of combustion therethrough,

and independent means controlling the com-
munication between each heating-chamber and
the melting-chamber. | o

6. A metallurgical furnaceincluding a melt-
ing-chamber, a plurality of superposed initial

heating -chambers, separate heaters for. the
‘melting and heating chambers and: arranged

to direct the products of combustion there-
through, and a vertical shaft extending from
each heating-chamber to the melting-chamber.

7. A metallurgical furnace including a melt-
ing-chamber, a plurality of superposed initial
heating-chambers, a discharge-flue having in-
dependent communication with each of the
several chambers, independent.heating means
for each chamber, and means for establishing
communication between each heating-cham-
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‘ber and the meltin g—charribér to permit the dis-

charge of metal into the latter. |
8: A metallurgical furnace including a melt-

ing-chamber, a plurality of superposed initial |
‘melting-chamber, a fire-box and a discharge-

heating-chambers, a discharge-flue having in-
dependent communication with each of the
several chambers, a separate fire-box for each
chamber, a vertical shaft extending from each

initial heating-chamber to the melting-cham-
1O

ber, and independent means for closing each
of said shafts. |

9. Ametallurgical furnace including a melt-
ing-chamber, an initial heating-chamber, sepa-
rate heating means for said chambers, a div-
ing flue for supplying air to the melting-cham-

‘ber, and a controlling-valve for said flue.

10. A metallurgical furnace including a
melting-chamber, a superposed initial heating-
chamber, separate air-flues for supplying air
to said chambers, means for establishing com-
munication between the flues, and separate
means controlling the passage of air to each

-

flue. -
11. A metallurgical furnace including a

melting-chamber, a superposed heating-cham-
ber, a separate fire-box for each chamber ar-
ranged to direct the products of combustion
through the same, separate air-flues leading
to the fire-boxes, and valves. controlling the
passage of air through said flues. |
12. A metallurgical furnace including a
melting-chamber having a fire-box at one end
thereof, a large air-space located below the
melting-chamber and communicating with the
fire-box, a valve controlling the passage of air
to the air-space, an initial heating-chamber,
a shaft leading from said chamber to the melt-
ing-chamber, and means for closing said shaft.
18. A metallurgical furnace including a

melting-chamber, a plurality of superposed

initial heating-chambers, a discharge-flue hav-
ing communication with the rear end of each
chamber, a separate fire-box located at the

~ front end of each chamber, a large air-space

55
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located under the melting-chamber and com-

‘municating with the fire-box thereof, a valve

controlling the ingress of air to the air-space,
an individual air-flue communicating with the
fire-box of each initial heating-chamber,valves

controlling the passage of air through said .
flues, and valves controlling the communica-

tion between each of said air-flues and the

large alr-space.

14. A metallurgical furnace including a
melting-chamber, a fire-box located at one end
of the chamber and a discharge-flue at the op-
posite end thereof, a hearth constituting the

bottom of the chamber and including an in-

clined table and a crucible, a pair of inter-
secting arches extending conjointly from the
front of the fire-box to the front of the dis-
charge-flue, said arches constituting the top
wall of the melting-chamber and having their
point of intersection or groin located above
the crucible to deflect the flames downwardly

- ! : - 753,712

15. A metallurgical furnace including a

flue at opposite ends of the chamber, a bridge-

“wall at the rear side of the fire-box, a hearth
‘extending {rom the bridge-wall and including

an inclined charge-table and a crucible ex-

‘tending from the charge-table to the bridge-

wall, and a pair of intersecting arches extend-
ing conjointly from the front of the fire-box
to the front -of the discharge-flue, the groin

or point of intersection of said arches being

located above the crucible and the rear arch
terminating at a point above the charge-table

whereby the flames issuing from the fire-box
and passing over the bridge-wall are deflected
downwardly against the molten metal in the
crucible and are subsequently directed against
thglcharge of metal supported by the charge-
table. | |

16. A metallurgical furnace including a
melting-chamber a superposed initial heating-
chamber, a hearth constituting the bottom of
the melting-chamber and having a dished por-
tion or crucible, a pair of intersecting arches
constituting the top wall of the melting-cham-
ber and having their groin or point of inter-
section located above the crucible, and a shaft
establishing communication between the
chambers said shaft opening through the top
wall of the melting - chamber at the groin
thereof. |

17. A metallurgical furnace including a
melting-chamber, a superposed initial heat-
ing-chamber, a hearth constituting the bot-
tom of the melting - chamber and having a
dished portion or crucible, apair of intersect-
ing arches constituting the top wall of the
melting-chamber and having their groin or
point of intersection located above the cruci-
ble, and a shaft establishing communication
between the chambers, said shaft opening
through the top wall of the melting-chamber
through the groin thereof, the top wall of the
initial heating - chamber being formed by
front and rear arches, the crown of the rear

“arch being located directly above theshaft.

18. A metallurgical furnace including a
melting-chamber, a hearth constituting the
bottom wall of the melting-- chamber and
formed with a dished portion or crucible, a
pair of intersecting arches constituting the
top wall of the melting-chamber and having
their groin or point of intersection located
above the crucible, a plurality of initial heat-
ing-chamberslocated above the melting-cham-

ber, and separate shafts establishing commmu-

nication between the melting-chamber and
eachinitial heating-chamber, said shafts open-
ing through the top wall of the melting-cham-
ber at the groin thereof. -

19. A metallurgical furnace including a
melting-chamber,a superposed initial heating-

‘against the molten metal therein and a,ﬁ'."i'hi- |
‘tial heating-chamber having communication
“with the melting-chamber.
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chamber, separate heaters for directing prod-
ucts of combustion through the chambers, and
a vertical downwardly - tapered shaft estab-
lishing communication between said chambers
and a removable closure at the upper end of
said shaft. |

20. A metallurgical furnace including a dis-
charge-flue, a melting-chamber, a superposed
initial heatmg-chamber said chambers having

independent communication at their rear ends _

with the discharge-flue, separate heating
means for said chambers arranged to direct
the products of combustion through the same
to the flue, and means for establishing com-
munication between the chambers to permit
the passage of the metal from the heating-
chamber to the melting-chamber.

21. A metallurgical furnace including a
melting - chamber_ and an Initial heating-

chamber, a separate heater for each chamber‘

arranged to direct the products of combustion
through the same, and means for opening
communication between the chambers to per-
mit the transfer of the metal from the initial
heating-chamber to the melting-chamber.

22. A metallurgical furnace including a
melting -chamber and a superposed initial

S

heating - chamber, each having a discharge-
opening at one end thereof, a separate heater

for said chambers located at the ends thereof

oprosite the discharge-openings and arranged
to direct the products of combustion through

30

the chambers, and means for establishing

commumca,tlon between the chambers to per-
mit transference of the metal from one cham-

‘ber to the other.

238. A metallurgical furnace mcludmo‘ a
melting-chamber and a superposed initial heat-
1nﬂ*—chamber, each having a discharge-open-
Ing, separate heaters for the chambers ar-

ranged to direct the products of combustion

through the same, and a vertical shaft con-
necting the chambers intermediate of the ends

‘thereof and serving as a conduit for the metal

during its transference from one chamber to
the other.
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In testimony that I claim the foregoing as
my own I have hereto affixed my siﬂ‘nature in

the presence of two witnesses.

FERDINAND KEPP.

Witnesses:
WiLrRED A. DE WHITRIDGE,
CLARENCE W. DEXTER.
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