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 zen of the United States residing _
~ waukee, in the county of Milwaukee and |
State of Wisconsin, have mvented certain
 new and useful Impmvements n Smeltmg'
~ Apparatus, of which the following is a speci- |
fication, reference being had to the accom-
rpanvmfr drawing, formmg a part thereof. |
‘This invention relates more particularly
~ " to apparatus for smelting and converting .or.

10

UNITED STATES PATENT OFFlCE

EDWABD FINK OF MILWAUKEE WISCONSIN

SMELTING APPAEATITS

LL e

| Speciﬁcatlon of Letters Patent |
Application ﬁled ]ﬂiarch 23 1908 Serial No. 423 797

I’atented I‘eb 8 1910

flo all whom it may concern:
Be it known that I, Epwarp F IHI{ a cltl—

at Mii-

refining ores”and mattes. Jts main objects

are to Tfacilifate and 1educe ‘the cost of

smelting and converting or refining ores,
mattes and’ the like; tﬁ brmcr within the_
scope of such operatmns ores and other
- products ‘which 1t has hitherto been found

-  impracticable to directly subject thereto or

o
St

30

35
o _--[111(1 F' 1.

~on the lme 3 3, Fug. 2
. “Tor the treatment of certain ores, sueh as |
e » arbonate or - oxid ores, pyritiferous ores
40

containing copper,
- may be wently roasted: without foumngi
sticky inasses, the apparatus comprises o«

which it has been necessary to prepare there-
for by separate and costly processes or other
treatment;

construction and opelatmn of apparatub of

_thrs class | o |

“The invention consists in “certain- novel
features of construction and in the peculiar
~+ arrangement and combinations of parts of
o which the apparatus i1s composed. |
~ 7 In the accompanying drawing like char-
'__,ac!mc: deswnate the same pmts - the SEeVs

eral f“lﬂ‘m'b-. __ ~ .

I*wme 1 iy a mdo e-lm atmn of the appa-

ratus enmod‘s. ing the Invention, G&It‘lln parts
Dbeing broken away and shown in vertical
| 2 is an end elevation of the ap-
pavatus fmd pmlml vertical cross section; |
a (.entlal horizontal C;e(,tlon.

See tmn : Fig.

3 18
, of the heating barrel.

and sulfid ores, which

~ rotary heating barrel @, and a rotary smelt-

- 45
. stantially so.

ing barrel 5, which are -arranged one above
'tha other w1th their axes horizontal or sub-
| ‘These barrels may be formed-
- of boiler plate o1 heavy sheet metal lined with
- fire brick or clay. or suitable refractory ma-

terial to protect the metal shells or casings.

They may be and are preferably made of
substantially the same form and size, and

~*are each mounted upon sipporting wheels
~ or rollers ¢ so as to turn around their hori-.
- zontal axes, the wheels or rollers being pref-
1 :..:. {55 .

erably ﬂanged; or grooved and the barrels

R

prowded with, annular ralls d ﬁttmg be- |

- posite the flue f,

tween the. ﬂanges or mto the grooves of sald S

wheels or rollers.:
portmg

muw‘udly or away from ‘the axes toward

B

‘The ends of the barrels are formed with

-central openings and provided around such

openings with outwardly projecting. ﬂanges
Or rums.

The openin

barrel o 1s connected by a flue

communicates with a chimney or escape ﬂue

One or more of the sup- .
wheels ¢ associated with each barrel” =~
15 provided with a pulley ¢ or other drwmg_.
i connection for rotatmg the barrel.
barrel has the approximate shape of two
conical or pyramidal frustums joined basé._ a

‘to base, the side walls"inclining or sloping
65
their junction: at the center of:-the barrel .
and forming a continuous internal trough. -

.70
‘In one end of the ... "
f with the
| opening in one end of the barrel b, and the .
opening. in the opposite end of the barrel a -

‘Each -

g, the. joints between the stationary flues and -
and generally to improve: the |

the rotating flanges or rims on the ends of -
the barrel‘s bemg (,losed by sleeves OT. col-}

1 ].118 . - |
The barrel ¢ is formed at the ]unctmn of
1ts inclined side walls with. charging and

-discharging openings and , provided with
“suitable closures 7 therefor. A hopper j for

80

charging the barrel a is arranged aboveitso .~

as to register with said openings. A station-

(,lmrgmg opening in the end of barrel  op-

and withdrawn fron said opening, whlch 18

ary feed tube % arranged in line with the - ;

has a movable sleeve orslid-.
“Ing extension / adapted to be projected into

90

provided with a. removable - closure m. A

plied thereto - mto the barrel.
conduit or .chute ¢ terminating at its wupper

ripheral openings therein, leads downwardly

therefrom into the tube k. A twyer " or - '
“burner nozzle ¢ directed from the flue £ into’
‘the barrel & through' the exit opening there- - -

spiral conveyer 7. is rotatably mounted in the'[_'_ L
tube % and adapted to feed the material sup- .
A tubular._’-'f RE
95
end in a hopper p on the under side of the -
‘barrel 2 in position to register with the pe- -

from, is connected with a blower by a pipe - -

3 to

¢ passing lengthwise through the flue fand -
through the barrel a, where it is colled or
Dbent back “and forth, ‘as shown in Fig o
“present an extended. heat absorbm% surface'-.;;: IR
| 1n said barrel.. An oil or fuel supp

105

y Plpe t - .f :

provided with a regulating valve, and a A

nozzle ¢, as shown in Fig. .1 :

When the apparatus s to be used for con-f :

e e N N M

-steam - supply pipe u.also PI'OVIded ‘with. a;:_.:':-. -
regulating valve; are connected Wlth the1

110

100
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B
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. verting or refining operations, a stationary.

_hollow or chambered ring orplate’ v is fidted
~ into the feed opening in barrel b.. In 4his
‘Ting or '
“movably and adjustably fitted, the ring or

plate one or more twyers w 1S Ie-

. plate having water cll_rélilatin'g' connectlons
~ for keeping it cool. The outer end of each

10

.65

- . T,

~ twyer 1s supported  and ‘capable of being
o tléxl'ned in a coupling ¥ by which it is detach-.

ably conne Cl]
“pipe z of a blower 2. At its inner end each

connected with the :blast or discharge

~ twyer is curved or bent downwardly termi-

e cOuplmg' y It may

nating in- the upper p

. of the discharge orifice at its inner end with

- - The barrel b 1s formed at tlié ] uhctioii.ofl_

relation to the surface of the molten ma-

g0 terial held in the trough in the lower part

of the barrel. -

st inclined side walls with a number of tap

holes which are closed by plugs3 of clay or
other refractory material, and the shell 18
provided on one side of eiach of these tap
“holes, with a pouring lip or spout 4. At the

junction of one of the end and inclined side

- walls adjacent to its
. 30

- refractory -material. ~.A P
- Jeads 1nto

P
i

are p

may be desired. =~

~In smelting ores of the kind here¢inbefore
‘mentioned, the apparatus operates as: fol-
Jows: Both barrels being charged with pul-» |
" .verized ore and the requisite flux, are ro-
. 40
"7 4 and the tap holes in the barrel b being.
closed, the twyer w being removed from the
‘barrel b, and-the 01_)_ening._thercf0r,_ as well as

tated, the periphetal openings in the barrel

. L™ .

- the adjacent charging opening, being-closed.

. 45
" flux are thoroughly . | |
. that different portions ‘thereof are exposed.

the barrels the ore and

By the rotation of _ - ore
mixed and agitated, so

~ most effectively to the action of the hot blast

. in the smelting barrel
B

the products of

and air being supplied to the
the flame thus produced 1s

ore in the lower part thereof, and the hot

 from barrel b into the flue: f,'_;}ré_.conclllcted
" inte the barrel « through ~which they pass

- over the charge of ore therein into the clnm-
“ney or flue g. The ore in the barrel «1s thus
- gradually heated, and if 1t contais consid-
. erable sulfur this s 1gnited,

" begins to roast, air

art of the trough «on
the lower side of the barrel, so that by turn-
ing the twyer in.the ring or plate » and
upling 1 be adjusted as indicated-
by dotted lines on ¥ig. 1, to vary the level

charging opening the.
barrel b 1s also formed :with tap holes which
rovided with plugs or closures 5 of.
ipe connection 6
3 the upper end of the flue f for

~ supplying air to the barrel « whenever it

and to the effect of

‘combustion issuing there--
from ~and passing through the heating

~ barrel. F-ue} ]

burner nozzle ¢, the flame thus . _
. . projected into the barrel b over the charge of
1

.+ gasesiand

being supplied thereto1f
" necessary or desirable through ‘the' connec-
tion 6. The air passing through the pipe ¢

amall

lighter particles collect 'on the surface of the
charge. These smaller particles having a
barrel, are more easily ‘melted, and when

roducts of combustion escaping |

wmnd the ore |

ey

L

heavier. -particle's

‘operation.

'is-.h_eaté'd-_bv”tlié hot gﬁsés tl_:.)'_.;WhiGl-i it.isi_'_.e:t- -

yosed in the barrel ¢ and flue £, so that a hot

last is supplied to the burner, thus ma-- B

terially aiding and accelerating the smelting

*

of the charge in barrel b and effecting an 0 -

appreciable saving of fuel.
By the rotation of barrel

longer time to ‘melt, 1l
ward the center of the barrel and collect in

h the larger and
of ore which require a
work downward to-

75

the lower part of the trough on the under

side of the barrel. while the smaller and.

oreafer surface exposed to the flame of -the

melted the hot liquid flows down over and

submerges the larger particles which collect

at the bottom of the trough, thereby hasten-

ing the fusion of these particles. The mol-

85

_teﬁ;gldbulés_ of metal or matte and slag are

thus separated from the unfused particles of
ore, 1111(1:'.0011@@1‘._' 111 .the__- Tower ]‘)ﬂl‘t of the

molten metal and matte from the slag is also
constantly taking place.

trough, where a separation of the heavier

30

Fresh particles of

ore are constantly brought by the rotation of

the barrel under and subject to the action of

the flame, which plays over the charge and
returns with the heated gases and products

95

of combustion through the upper part of the -

‘barrel into the flue £, the heat being reflected -
from the inclined walls on the upper side of
the barrel toward the center of the barrel

‘and concentrated upon the charge below,and 100

thie wall of the barrel highly heated by the
return: flame from the burner and the hot

to,

part of the molten mass, and separated from

and covering the matte or metal wlich set-

L]

tles in and occupies the V-shaped trough be-

Jow the end walls of the barrel, is rapidly

* -
]

drawn off throngh the end tap hole which 1s

turned into position for the purpose. and 15

located above the matte or metal level. After

the _greater *part of the slag -has been thus

rotation of the barrel into contact with the
chiarge below and transferring its heat there:
thus aiding and expediting the smelting
op n. As soon as the charge in barrel b
is melted, the slag, constituting the greaten

ysrodicts of combustion being carried by the-.

105

110 _

'disposed of, what remains 1s poured from

the trongh through one of the peripheral tap

holes which is brought to the level of the

| Inolt(m'_;rmss,f_the' barrel being:turned so as
to carry the hole slowly: downward. "When -
the slag has been removed the. matte. or,

120

metal is poured through the same peripheral .

tap hole into molds. or other receptacles, or,’
¢ it tay be retained In the barrel and subse:
‘quently. converted o refined theréin as here-
an The tap holesbeingagain =
closed, thé closure 7 is vemoved from the

inafter explained.

feed opening

said. opening. The closures ¢ are now xe-

._"! :

Wi the sleove 1 1o moved into
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- moved and the barrel e is rotated, discharg-
~1ngts contents through the openings therein

a _into the hopper » at the upper end of the
. chute or conduit o through which it flows
.5 freely and is carried by gravity into the tube.

k. From the tube % it is fed into the barrel
b by the spiral conveyer n. As soon as the
smelting barrel has thus been recharged, the
sleeve [ is withdrawn, and the closure m is

10 replaced over the feed opening. One of the
. -openings of barrel a being closed, another

charge of ore is introduced from the hopper

[

7 through the opposite opening, which is
~ then closed. The apparatus is nmow ready
- 15 for another melt, and the operations herein- |

- before explained are repeated.

- For converting or refining operations, as
- for example, converling matte, produced
~ from copper . ores -containing considerable

20 sulfur, into an enriched matte or blister cop-
per, one or more twyers w are introduced
into the barrel & .through the opening or

- openings provided therefor in the plate or |

TIng v and are connected with the blast pipe

26 z-of the blower 2. Each twyer is turned or
- adjusted so that its inner end will project

slightly below the surface of the molten

matte contained in the trough in the lower

- part of the barrel. ~ Air is now forced through

30 the twyer or twyers, the barrel is rotated,

~ and a strong oxidizing flame is projected
- from the nozzle ¢ over the matte. To simply

"~ blow air alone over the. molten. matte has

~ little or no effect, but a strongly “oxidizing

. '.‘.35'.ﬂﬁ;['[.16! produced by supplying an.excess of

air to the burner nozzle, materially hastens
~ the refining operation. o
- The air 1mntroduce” through the twyer or
twyers w below the surface of the charge

. forms slag. To prevent this and to- pre-
. serve the lining of the smelting barrel, pul-

~42+verized sifica or siliclous ore is fed info the

~ barrel through the feed tube % by the spiral

- 40 causes the sulfur contained in the matte to
~ burn and liberates oxid of iron, which at-
tacks the hning of ordinary converters and |

conveyer n. The silica or silicious ore which
1s;supplied to the charge adjacent to the in--

- troduction of the aiv blast through the twyer

50 or twyers w where the sulfur is being
~_ burned and oxid of iron liberated, is im-
- mediately mixed with the mutte by the rota- |
- tion of the barrel and the consequent agi-

- tation of the charge, and united with the
~:93 liberated oxid of iron, thereby forming slag
- -and preventing the oxid of iron from attack-
-~ 1ng the lining. The enriched matte or blister
.+ _copper ‘being heavier than the unrefined
- matte, collects in the lower part of the
6% trough on the under side of the barrel, where

1t Is protected against further action of the

ot blast by the unrefined matte and slag

- which float on the surface.

k'

tated and expedited when the surface of the

‘terfering with the blowing operation, as -
the converting or refining operation is facili-

‘molten matte is comparatively free from

slag, which tends to" obstruct or interfere o

with the action of the twyer or twyers w,

a stronger air blast.

fuel so that it is practicable with the appa-
ratus herein shown and described to refine

| small charges which it would be impossible
to successfully treat in ordinary converters.
In case 4 charge is overblown so as to pro-

duce -copper oxid, this can be readily con-

verted into metal Egr increasing the supply of
fuel and thus pro

ucing a strong reducing -

and if allowed to remain would necessitate =~

The nozzle ¢ and its air blast and fuel
.supply connections avoid danger of the
‘freezing or congealing of the charge,. since
1t may be maintained. at the desired tem-
perature by the introduction of additional

75
80

85‘._ _.

flame, or by the direct addition of carbona- |

ceous matter to the charge. R
It rarely occurs that sufficient matte is ob- -

tained from one. smelting: operation to war--
rant concentration in the manner above de-.
scribed, so that it is advisable to remove only

90

the slag after the first smelting operation or

‘operations,and to allow the matte from two

or more charges to accumulate in the barrel

1s undertaken.

o Eor' the treatment of some :orés,*'slich' 'a_s.. |
antimony, sulfid, certain bismuth ores, ga-
lena, ete., which melt easily and tend when

heated to form sticky masses, the heatin

| barrel’ @ may be ‘dispensed with and such
ores introduced directly into the barrel 3,
the air supply to the burner nozzle ¢ being
-heated by the waste products of 'com%

( mbustion
escaping through the fluef. -~ =~ .

L]

95 -

b before the converting or refining operation =

100

105

The construction of the smelting ba'.'r'rel"b'

with inclined or sloping side walls as shown =

and described; so as to form a V-shaped
trough on the under side of the. barrel, be-.
sides affording strength and rigidity, facili-
.tates the separation of the larger and heavier
particles from the smaller and :lighter
‘particles of the ore, hastens the smelting
~operation, facilitates the separation of the
fused from the unfused portion of the -
facilitates tapping and drawing off
‘the slag and the matte or mgfal, and con-.
centrates the heat from the fl#me and prod-
ucts of combustion to the best .advanta

charge,

L]

of the heating barrel ¢ also a

115

120
upon the charge.  The cortes&»gﬁdigg'sﬁa% o
ords:str

facilitates -the discharge of tho'contents of -~

the barrel-through the periplieral openings
| therein and concentrates the heat upon the

charge. '

+

‘utilizing the products of combustion from

125

| The arrangement of the hegting barrel
L Hloat ¢ o= | « above the smelting barrel  and their con-
- It 1s advisable to remove the slag from nections as hereinbefore described, admit of -

65 time to time, which can be done without in- 130 3

110
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" {he smelting barrel to roast or heat the con-

tents of the upper barrel preparatory to

“smelting the same 1n the lower barrel and to
incidentally heat the supply of air to the
burner by which the charge i the lower bar- |
rel 1s fused, and facilitates the transfer of
‘material from the upper into the Jower

barrel. - - |

s

" Various changes and modifications in de-

tails of construction and arrangement of
yarts may be made without departing from

~ the principle and scope of the invention.

By the term “ rotary” as Terein employed,
it'is intended to include rotation alternately
« or oscll-

in opposite directions, or a rocking
lating movement, as well as continuous ro-

tation in one direction.
I claim: . .

1. The combination with a rotary barrel,
of an independently su pported flue Tn com-
munication therewith® for. conducting  the
‘products - of - combustion therefrom, -
mgans adapted to feed fuel into said barrel.
in"a direction opposite to the flow of the

~ products.of combustion from said barrel in-
~ corder to heat the charge contained therein
and the wall of the barrel above the charge.

2 The combination with a rotary ‘barrel,

-~ of an independently supported flue” commu-

- nicating therewith for conducting the prod-
ucts of combustion therefrom, and an inde-
- pendently supported nozzle adapted to di-

yeet fuel into said barrel opposite to the di-

rection of flow of the products of combustion

from the barrel in order to heat the charge

~ contained therem and the wall of the barrel

- above the charge. R
© 8. In smelting apparatus, a rotary barrel
Carranged with its axtsuprmxnnately horl-
zontal and having side walis |

from the axis toward the center and form- |

~ ing an internal trough around the barrel, and
~a tap hole adjacent to the junction of an enad
~and side wall, <ubstantially as described.

45+ In smelting apparatus, a rotary barrel
S arranged with ats axis approximately hort-
sontal and having side walls inclining away |

from the axis toward the center and form-

ing an internal trough a round the barrel,

5o and tap holes at the junction of the inclined
" gide walls and at the junction of a side and

oitd wall, substantially as deseribed.

- 5. In smelting apparatus, the combination
of a rotary barrel arranged with its axis ap-

b6

proximately horizontal and having a central

~ opeuing in one end, an escape flue communi-
- cating with said opeming, an air supply pipe

pimning through said flue and opemng mto

~said barrel, and

ning, a nozzle arranged to

and

means  for foramg air
through said pipe, substantially as described.
" 6. The combination with a rotary barrel
" having a central opening in one end, an es-
~cape flue communicating with said barrel
-~ through said ope

g5 inject fuel into the barrel in a direction op-

|

Is inclining away |

| passing through said
with said. l‘l{}ZZ]E}', 1 fuel <u p]}]}r pipe con-

.of a rotary barrel

]

_ends, an escape flue communicating through
one of said openings with the intertor of the
barrel, a nozzle directed into the Jbarrel

pipe rupning through sad flue and con-

the e

tion therefrom, and a supply conduit leading

products. of combustion escaping through |
o T.III Slﬂ&ltlllg appa?atus, the combination 70 |

‘of a rotary barrel having an approximately -

| horizontal axis and an opening In one en&,’,}' .
| an’ escape flue for the products of combus-
‘tion communicating with the interior of the
.barrel tht‘ough‘ Sﬂld {}]:')(3_i,'_[ji_ingtI a "nozzle dl" .

Lt
yosite to the flow of fhe; products of combus-

to said nozzle and exposed to the heat of the

78

rected into the barrel through said opening, . .
an ‘air supply pipe running through said

flue and connected with said nozzle, and a
{uel supp_l?r pipe connected with said nozzle,
.1 L

y as described.

substanti

horizontal axis and central openings 1n the

through the same opening, an air supply

nected with said nozzle, a fuel supply pipe’
connected with said nozzle, and a removable

closure for the opening in the other end of

the barrel, substantially as described.

9. In smelting apparatus, ‘the  combina-
tion of.a rotary barrel having an approxi-
mately horizontal axis, a central opening in

80

| 8. In smelting fa%paratus, the combination
1aving an approximately

85

90

95

one end and side walls inclined outwardly -

e communicating through said

-

from the ends toward the center and form-
Aing an internal trough around: the barrel,
an escape flue | |
opening with the interior of the barrel, a
nozzle directed into the barrel through sald

100 .

opening, an air supply pl perunning through

said flue and connected with said nozzle, and * |

a fuel supply pipe connected with said noz-
yle, substantially as described. .

105

“10. In smelting apparatus, the combina-

from the ends toward the center and form-

ing an internal trough aronnd the barrel,

an_ escape flue-for prodncts of combustion

‘tion of a votary barrel having an approxi-
‘mately horizontal axis, central openings in
the ends and side walls inclined outwa rdly

110

communicating through one of said open-..-

ings with the interior of the barrel, a nozzle

directed throagh the same opening into the

|...-.
e
&N

interior of the barrel, an air supply pipe

nected with said nozzle, means for feeding
naterial - to be treated into the ‘barrel

tinlly as described. .

- .

11, In smelting apparatus, the combina-

flue. and connected

120

‘through the other end opening, and a.re-
movable closure for said opening, substan- -

tion of a rotary barrel having an approxi-
matelv horizontal axis, central opemings

i

ls and side walls inchning outwardly
from the ends toward the center and form-
ing an internal trough around the barrel, 1



- terior of the barrel through

~_openings, a nozzle duected into the barrel
. through the same opening, an. air supply |
5 pipe. passing througfh

~nected with said nozzle, a fuel supply ‘pipe
connected with saxd nezzle a horizontal feed

BV

T 943,’463 B

‘one of ‘said

tube arranged in line \nth the other open-

- Ing and
10

~ openings, a nozzle directed into the barrel
- through the same

ply pipes connecte

- {ion of a rotary
- mately horizontal axis, centr

" the ends and side walls inclined outwardly

12. In smeltm%
arrel. havm%

imm the ends toward the center and form-

20 .ing an internal trough around the barrel,
an escape flue communicating with the Hl-"_'-;.

terior of the barrel through one of said

-~ its. Inner- end, and means for forcing alr

~-=13, In Smeltm
_tion.of a rotary

through said twyer substantlally as de- - |
| tion of rotary heating and smelting barrels. o

‘100 Y

openings in the ends and side walls inclined = -~
outwardly from the ends toward the center,

scribed.

© “mately horizontal-axis, central openings In

40

-~ the ends and side Wells inclined outwardly
- fmm ‘thé. ends toward the center and form-
g an internal rough around the. bmrel an’
~escape flue conmmunicating through one of

. said openings with the interior of the barrel,

“a nozzle dirécted through the same openmg .
“into the barrel, air and fuel supply pipes
connected with said nozzle, a stationary
late fitting into the opening in the
an open-
ciosure for

2 S ring o
- -i)th@l 6'11
~ ing provided with a removable

o introducing material into the barrel, a twyer
50

of the barrel and hevm%

removably fitted 1n said ring or plate and’
~ dirécted downwardly at its inner end, and a
- detathable air supply connection for eald:
- twyer, subetantlelly as described. T
~ 14. In smelting apparatus, the com.bme--
tion of a rotary barrel having an approxi-
~mately horizontal axis. openings in tE
~and side walls ineclined outwardly from the
~ ends toward the center and forming an in-

~ ternal trough around the bgrrel; an escape
60

e ends

 directed into the barrel through the same
_ I-opemng, air and fuel supply pipes connécted
~ with sald nozzle, a stationary ring or plate

| :: 65

ﬁttmrr 1in to the opemng in the 0the1 end of

provided with a sliding extension
‘adapted te be projected into and withdrawn |
- from said opening, a removable closure for

said opening, and a spiral conveyer rota-

tably mounted 1n sa.ld tube substantmlly as'f
o :._.descrlbed |

15 apparatus, the combma-'
| an appm?l-f

openings in

apparatus, the combma-f'
rrel having an approxi-

flue comniunicating with the . intertor of the |
 barrel through one of said openings, a nozzle

said . flue and con-"

(f)emng alr and fuel sup- |-
with said nozzle, a sta-
‘tionary ring or plate fitting into the open-
~ing in the other end of the barrel and hav-
ing an opening provided with a removable
_clesure for the introduction of material into
30, the barrel, a twyer -passing through said

. ring or plate and directed downwardly at

1 heatmg

“from the heatmg

‘opening,

§ . . . . . |
* -
4 . i . ¢

. an escape Aue commumcatm Wlth the in- | the barrel and ha,vmg an 0penmg promded'-' |

with a removable closure for the.introduc- |
tion of material into the barrel, a curved
twyer passing through said ring or plate and

capable of being turned therein so as to vary %
-;the elevation of its inner end, and means
alir through se1d twyer, _sub--i.- '
stantially as described. R

15. In smelting apparetue, the combma- o
tion of rotary heating and: smelting barrels
arranged one above the other an
‘openings in the ends, a flue connectmg salﬁ |

for forcing

havine

75

barrels ' through the. openings at one end

| thereof, an escape flue-with which the other

end opening of the heating barrel communi-
barrel through the escape opening in one en

the heetm barrel and the flue ‘connectin;

pts with t‘le other barrel to said nozzle, an

_ 80
cates, a nozzle directed into the smeltmg S

thereof, an -air-supply (flpe passing through L

85
means for discharging the contents of the
‘heating barrel into the smeltlncr barrel sub-' .

-stantlally as described.

16. The combination ef rfotery heatmg | -

and smelting barrels, a flue connecting said
barrels at one. end thereof an escape flue

communicating with the other end of the -

berrel a burner nozzle directed into
the smelting barrel through the opening with

| which said connecting flue communicates, g5
‘and means for conveying-the contents of the o
- heatln% barrel into the smelting barrel. o

smelting apparatus, the combma- i |

arranged one above the other and having

a fiue wnnectmﬂ' sald barrels through the

the heatmg barrel ' commmunicates, a nozzle

openings in one end. thereof, an escape flue..
with which the opehing in the other end of

directed. into the smelting barrel through o
the exit opening in one end thereof, an ajr

supply pipe passing through the heatmg
barrel and the flue. connectlgn

it with
smelting barrel to said nozzle, means

smelting harrel through the opening in the

he. 110 N
for . -
forcing air through said pipe, a f.uel supply
pipe conrlected with said nézzle 2 SpiEl).‘al D
conveyer arranged.to feed materlal into the

115

opposite- end thereof, and a -chute leading -

substantlally as described.

barrel into said conveyer, R

18. In smelting a,pp'tmtus the combme-

tmn of rotary heatmg and smeltin ba,rrels

barrel

the center and formin an. internal trou h

120
arrangéd one above the other Wlth thelr axes - -
‘horizontal and having o
“ends, ‘the smeltin
inclined outwardly from the ends toward”

1;;emngs in their,
aving side Wa]]s*‘

125" o
‘around the- barrel, and a tap hole in the

deeper part of the trough a,nd the heatlng S

throu g the openmgs n one end thereof an

| barrel having .a ‘charging and dlschargmrr,'f j o
a flue :connecting  said barrels

105;‘-_‘_' B
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~“escape flue with which the other end opening
_of the heating barrel coinmunicates, a nozzle |
directed into the smelting barrel through the
. ‘exit opening therefrom into said flue, an air

920, ‘The combination of a

supply pipe passing through the heating

" ply pipe connected with said nozzle, a station-
_ary ring or plate fitted into the opening in
~ the othet- end of the barrel and having an
~opening provided witli a removable closure
- for the Introduction of material into the

‘barrel, a twyer passing through.said ring

~or.plate ‘and directed  downwagdly - at its
 inumer end into the lower part of. the barrvel,
“and -means for forcing air: through said
‘twver, substantially as. described.

el - . .

-~ having a central opening in one end and side

- walls nclining away from its axis toward.

. .35 the "'nﬁddle_._()f’ ‘the ‘barrel and forming an

. linternal trough’ avound®it, an escape flue

-+ communicating. with  said barrel” throu ol
~ said opening and a burner arranged to pro-

b _-ject its flame into said barrel 1n a.direction
10 opposite to the floor of the products of cqm-

. bustion therefrom into said flue. - .

. 21, The. combination ‘of a rétdry barrel:

i
il. -
- Ty .
r‘ _.
*-I
| EIureiagl
- 4 "
i '
o ) .
.1 - L.

~ barrel and the flue connecting it with the
smelting barrel and connected with sald noz-
“zle, means for forcing air through said pipe,
‘means for supplying fuel to. said nozzle,
-a spiral conveyer movable into and out of
" the opening in‘the other end of the smelting
- barrel, a closure for said opening; and a con-
duit leading from the heating barrel into
~said conveyer, substantially as described.
5 19. In smelting apparatus, the combina-
. tion of a rotary barrel having an approxi-
~ mately horizontal axis and central openings
*in. the ends, an escape flue communicating
~with the interior of the. barrel through one
of said openings, a nozzle directed into the
" barrel through the same opening, an air sup-

rotarv barrvel

e . oasues

{ having a central énd opening:and side walls"
“mclining Away from 1ts amSj.__t{m'_m*d_:--the*.;~-
nal. trough around. it, an escape flue com-

o s . . w e n' f 0 = - ‘. s : - . .
| municating with® said -barrel - through said
opening, a burner arranged to. project its

| flame into the barrel, in a direction opposite

to the flow of the roducts of combustion 50

1 therefrom into said ue, and means for feed-

{ ing material intd the barrél through one end
‘thereof while it is in motion. -~ - 7

U

'99. The combination of a rotary burrel -

direct ‘a refining agent inwo the charge con-

tained in the barrel while it 1§ An motion,

and means for simultaneously feeding sohd
‘material into the barrel while it s m mo-"
tion through said-end opening. -~ - 60
923, The combination of a rotary -barrel.
having an end. bpéiling, an escape flue com-
municating vith' said barrel  through said
‘opening, a burner adapted to project fuel

flow of the products of combustion from the
barrel ‘into said, flue, and a-twyer adapted to
discharge into the material contained in the

Jharrel while 1t is in motion. . -
24, The combination of a rotary barrel, 70
“having an end opening, an escape flue com-
municating with said barrel through -said -
opening, a burner directed into said barrel
throngh said opeuing, a twyer adapted to
direct-'a refining agent into the charge 75
“contained 1n the barrel while it is in motion, -
‘and means for  feeding solid materal 1ato

the charge whilé the barrel 1s in-motion. -
~ In witness whereof I hereto affix my sig-

‘nature in presence of two witnesses. L
PO PR RDWARD FINK.
- .-Witnesses: -~ ¢ o e L

L. Goss,.

- CHAS.

o Avice EoGoss. . -
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middle of the ‘barrel and forming an inter- 45 o

| having an end opening. a twyer arranged to 55

‘into the barrel #ia direction opposite to the 65
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