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To all whom +t may concern:

Be it known that we, Hexry W. KeNT and
Erica H. LicHTENBERG, citizens of the
United States, residing, respectively, at Mil-
waukee, in the county of Milwaukee and

State of Wisconsin, and at Chicago, 1n the
county of Cook and State of Illmois, have ;

invented new and useful Improvements in
Ore-Roasting  Furnaces, of which the fol-
lowing is a.specification, reference being had
to the accompanying drawings, forming a
part thereof.

The purpose of this invention 1s to provide

an improved apparatus for roasting ores and-

disposing of the products driven off in the

- process.

Tt consists in the features of construction
shown and described as indicated in the

- claims.
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TFig. 1.
4 1s a detail section at the line 4—4 on Iig. 1.
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In the drawings:—Figure 1 1s a side eleva-
tion of a furnace embodying this invention,
being broken away in part to disclose 1n-
terior structure and shown in vertical axial
section at the stack end, said figure also com-

prising a jpartly diagrammatic representa-

tion of associated parts of the entire appa-
ratus. Fig. 2 1s a section at
Fig. 3 is a rear end elevation. Ig.
Fig. 5 is a detail axial section of the meeting
portions of two sections of one of the ore
pipes within the furnace. Fig. 6 1s an eleva-
tion of a spider which is interposed between
consecutive sections of the shell. Fig. 7 1s a
similar view of such a spider comprising, 1n
addition, a tread flange. g |

The roaster shown in the drawings. com-
prises a long

~ chantber, A, mounted at an inclination of a
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few degrees from horizontal, provided with

exterior tires, Al, by which it is carried upon
supporting rollers, B, journaled upon tfoun-

dation supports, C, in a manner well under-
stood and requiring no further detail expla-

nation. A sprocket rim, A% adjacent to and

rigid with one of the tires, Al, 1s encom-
passed by a drive chain, D, driving power

- from  any convenient source, as from a
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sprocket wheel, D*,on an overhead shatt, .
for rotating the cylinder, A, slowly to cause
the material which is fed into it or into the
ore tubes within it, as hereinafter described,
to advance slowly from the upper to the
lower end. At the lower end the cylinder,

the line 2—2 on |

cylindrical rotary furnace
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A, has the enlarged section, A?, interiorly

lined with fire brick. Any sultable means
for furnishing’ the furnace with flame enter-
ing 1t at the lower end,—that 1s, through the
section, A%, may be associated with the fur-
nace at said lower end. The drawings rep-
resent conventionally a fire box, I, 1n which
the flame may be generated from fuel 1n
combustion or by any other means so as to
emerge from the fire-box into the section,
A2, of the rotary element of the roaster.
The element, of whatever form 1t may be, 1n
which flame 1s generated, here represented
by the fire box, E, comprises a hood, k!,
into which the lower end of the rotary ele-
ment, A, protrudes for receiving the flame
and for discharging the roasted ore which 1s
delivered from the lower side of the rotary
element into a receptacle, I, in which 1t 1s
cooled by the action of water discharged
thereinto, as hereinafter described, and
which may also be provided with a continu-
ously-operating conveying device for carry-
ing away the ore, rendering the operation
continuous. At the higher end of the rotary
element, A, it intrudes into a fixed chamber,
(3, which 1s connected with a stack, H, by
which a strong draft is produced through
the entire length of the rotary element, A.
Within the rotary cylinder, A, and ex-
tending longitudinally therethrough from
the enlarged section, A* but not extending
within that section, there are mounted a
plurality, and as illustrated, four ore tubes,
J, which are all positioned eccentrically
with respect to the cylinder and rigidly
connected therewith by spiders, IK. At the
upper end, these ore tubes extend entirely
across the chamber, G, and are connected
to a plate, L. which Is apertured coinci-
dentlv with the ends of the tubes so that
thev open therethrough. This plate 1s cir-
cular and closes a circular opening 1n the
rear wall of the chamber, G, so that the
tubes, J. do not communicate with said
chamber, G, nor with the stack leading
therefrom, but onlv with a square chamber,

M, which 15 formed upon the outer or rear

side of the plate, L, encompassing the four
openings therein through which the ore
fubes comimunicate, said openings being at
the four corners of the square chamber re-
spectively. The wall, M', of this square
chamber opposite the apertured plate, L, 1s
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in general frusto-conical in form; that is, | are so’situated as to permut this discharge,

slopes from the four sides of the square
chamber to a cylindrical flange, m?', which
terminates 1t co-axially with the rotary cyl-
inder, A. To assist in sustaining the group

|
|
:
|

of ore tubes at the upper end, where 1t will |

|

be observed they project for a considerable .

distance from the last spider by which they
‘are supported within the rotary cylinder, A,

the chamber, M, 1s provided with an exterior

circular tire or tread band, m, which rides ;

upon a flange of the supporting wall, M?,
suitably mounted upon the foundation sup-
ports. Upon said foundation support there
1s mounted a chamber, O, preferably cylin-
drical about the axis of the rotary cylinder,
A, and necessarily so at the forward end
wlhich 1s open and intrudes into the chamber,
M, passing through and. fitting within the
cylindrical flange, m', with which that
chamber terminates. Within the frusto-

“conical head, M*, of the chamber, M, the fixed

cylindrical chamber, O, may be provided

at its Jower side with a downwardly sloping |

lip, O, to serve a purpose hereinafter ex-
plained. An ore supply pipe, R, leads from

any source of ground or broken ore in the

top of the chamber, O, and obliquely through

its open end into the chamber, M, within
“which- it discharges near the lower part

thereof, but necessarily within the circum-

ference of a circle which may be inscribed

within the four-square walls of said

¢hamber. . | |
The chamber, G, has a side opening, ¢,

~ from: which connection is made by the pipe,

40

G, to an exhaust fan, S, which under cer-
tain circumstances for certain purposes may
be operated to supply a draft in lieu of the
stack, H, which would in that case be closed
by a suitable damper conventionally indi-
cated at H’. From the rear side of the

~ chamber, O, communication is provided

49

either with the outer air or with a fan, T.

For this purpose, a T-fitting, O, is con-
nected with said rear end of the chamber,

- Q, said fitting having its cross vertical, the
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upper end being provided with a hinge
cover or valve, o', the lower end connected

by a pipe, O°, which communicates with the
fan, T, but intermediately leads into a set-
thng

chamber, U, which 1s conventionally
illustrated, the action being sufficiently indi-
cated by the showing of the vertical dia-
phragm, U?*, around which the indrawn cur-
rent 1s deflected and caused to deposit the

- dust which it may carry, the gases passing

on by the outlet branch, 0%, of the pipe to the

‘intake of the fan, T, as shown. The fan dis-

60
- ventionally represented by its outlines only.

charges into a dust collector, V, also con-

This dust collector has its dust discharge, V?,

leading into the ore-supply pipe, R, and it
'will be understood that the chamber, V, and

|

and that the diagramumatic presentation in

Fig. 1 15 not to be understood to the con-

trary nor . as indicating the supplemental
devices 1n their correct proportions, either

70

with respect to each other or with respect to

the rotarv furnace. From the dust collector,
V. the gases pass into a vat where the ab-
sorbable elements may be absorbed, the re-

mainder passing off freely. When the con-

nection described 1s to be employed for giv-
img ¢ommaunication with the outer air at the
rear side of the chamber, O, the cover or
valve, o', will be set open, and the draft
induced either by the stack or fan, S, will
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then cause air to enter by way of the T-fit-

ting, ', to the chamber, O, thence passing
through the ore pipes, J, to the forward
end emerging in the chamber, A2, for as-
sisting ‘combustion, of which the products

then pass back outside the ore tubes, J, to
the outlet either into the stack or into the

pipe, G, leading to the fan, S. | .
. In order that the operator mayv at all
times observe the condition of the ore in the

ore tubes, the outer end or side of the cham-

ber, O, is provided with two transparent
panes, O° 1in such position that through
them the operator can look lengthwise into
each ore tube while 1t is at the middle point
of 1ts course passing up or down with the

rotation of the furnace cylinder; that is,
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at the position at which the ore will be 1v-

ing most nearly flat in the lower part of the
ore tube so that its condition can be most
readily observed. . - -

~ The certain details of construction of the
rotary furnace in connection with the. ore

tubes are of importance and will be now

clescribed. o -
~ Preferably, the rotary furnace chambenr.
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A\, 1s cast. It is difficult to obtain a correct

cylinder of such size by casting in one piece

or 1n complete cylinder sections of anv con-

siderable length, and the cylinder, A, in this
construction 1s therefore preferably cast .in
half cylindrical sections, as seen in Fig. 1.
each cection being flanged at its ends and
longitudinal edges for i’unction with the mat-
g half and with the longitudinally adjoin-
Ing section. At each junction between the
longitudinally consecutive sections, one of
the spiders, K, is interposed, these spiders
being formed each as an annulus of suitable
diameter. to be thus interposed between the

end flanges, ¢, of the sections of the cylinder,
A, so as to be bound by the bolts which bind,

the sections, together, taking through their

end flanges, as may be clearly underst{)o(l},_'.
from Figs. 1, 5 and 6. At such of the junc- -
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tions as are situated in proper position for

location of a tread flange, A, by which the "

cylinder, A, 1s carried on the rollers, B, as

described, the spider, K, is formed integrally

other elements connected with the pipe, O% | with the tread flange, A*, the web, a*, which

180
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-~ “ore tubes, as seen in Figs. 2 and 5, and for
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connects it with the spider being the mere | wall; a chamber mounted on and revolving,
continuation of the annulus of the annular |

portion, £, of the Spider. DBy this means,
the weight of the cylinder carried by the
tread rims resting on the rollers, B, is pre-
vented from having any tendency to flatten
the cylinder, which in fact 1s carried by the

“spider, K—A?!, whose rigidity in plane trans-

verse to the cylinder is such that no appre-

ciable flattening can occur, however great

the load which the cylinder may at any time

carry. The spiders, K, comprise, in addi-

tion to the annular element the short spokes,
k', projecting inwardly for engagement be-
tween the lugs, 7, of adj acent sections of the

effecting tight junction between such con-

secutive sections the tubes, J, are formed as
‘shown in Fig
20
“teriorly beveled, the lugs, ), being so posi-
tioned on the two adjacent ends and with

. 5, with one end of each in-
teriorly beveled and the opposite end ex-

respect to the interior and exterior beveled
end surfaces that the bolts, J*, taking

‘through the lug, 7, and the lugs, &', of the
‘spiders will clamp said beveled surfaces to-

gether before being stopped by the inter-

30

vening lugs, &%, of the spiders, which, how-
ever, are only just slightly thinner than the
interval between the opposed lugs when the

beveled ends are closely clamped so-that no

35

perceptible looseness will exist at the junc-
tion. | '

- We claim :(—

1. In combination with a rotary furnace
chamber, an ore tube extending longitudi-

nally within said chamber eccentrically

thereof and secured for rotation therewith;

a fixed draft chamber in which the rotary

40
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furnace chamber discharges at one end and

‘through which the ore tube extends, said

draft chamber having the wall opposite the
end of the rotary furnace chamber apertured
in the path of rotation of the end of the
eccentrically situated ore tube; a plate se-
cured to said ore tube having an aperture
coincident with the end of the tube and
closing the said aperture in the draft cham-
ber wall; a chamber beyond said plate en-

compassing the moyth of the ore tube amd an

ore chute discharging into the chamber.

09

2. In combination with a rotary furnace
chamber, an ore tube extending longitudi-
nally within said chamber eccentrically

thereof and secured for rotation therewith;
a fixed draft chamber in which the rotary

- furnace chamber discharges at one end and

09U
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through which the ore tube extends, said
draft chamber having the wall opposite the
end of the rotary furnace chamber apertured
in the path of rotation of the end of the
eccentrically situated ore tube; a plate se-
cured to sald ore tube having an aperture

- coincident with the end of the tube and clos-

|

|

|'

l

" draft chamber ha'vinF
u

with said plate outside the draft chamber
having an aperture co-axial with the rotary
furnace chamber; a fixed chamber having
an aperture registering with said axial aper-
ture ; an ore chute leading through said fixed
chamber into said axial aperture, and means
for exhausting said fixed chamber.

3. In combination with a rotary furnace

“chamber, an ore tube extending longitudi-
| nally within said chamber eccentrically

thereof and secured for rotation therewith;
a fixed draft chamber in which the rotary
furnace chamber discharges at one end and
through- which the ore tube extends, said

draft chamber having: the wall opposite the

end of the rotary furnace chamber apertured
in the path of rotation of the end of the ec-
centrically situated ore tube; a plate se-
cured to said ore tube having an aperture
coincident with the end of the tube and clos-
ing the sald aperture in the draft chamber

| wall; a chamber mounted on and revolving

with said plate outside the draft chamber
having an aperture co-axial with the rotary
furnace chamber; a fixed chamber having an
aperture registering with said axial aper-

ture; an ore chute leading through said
fixed chamber 1nto said axial aperture, and

means for exhausting said fixed chamber,
and independent means for exhausting the
draft chamber. R

4. In combination with a rotary furnace
chamber, an ore tube extending ngitudi-
nally  within said chamber eccentrically

thereof and secured for rotation therewith;

a fixed draft chamber in which the rotary
furnace chamber discharges at one end and
through which the ore tube extends, said
draft chamber having the wall opposite the
end of the rotary furnace chamber apertured
in the path of rotation of the end of the ec-
centrically situated ore tube; a plate se-
cured to said ore tube having an aperture
coincident with the end of the tube and clos-

ing the said aperture in the draft chamber

wall; a chamber mounted on said plate out-
side the draft chamber having sides converg-
ing about the mouth of said eccentricali;y
situated ore tube, said chamber having a
central aperture, and an ore chute discharg-
ing through siuch central aperture.
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5. In combination with a rotary furnace

chamber, an ore tube extending longitudi-
‘nally within said chamber eccentrically

thereof and secured for rotation therewith:

120

a fixed draft chamber in which the rotarv -

. furnace chamber discharges at one end and

through which the ore tube extends, said
the wall opposite the
end of.the rotary furnace chamber aper-
tured in the path of the end of the eccen-
trically situated ore tube; a plate secured
to said ore tube having an aperture coinci-

ing the said aperture in the draft chamber | dent with the end of the tube and closing the

150
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a chamber mounted on sald plate outside the

" draft chamber having two sides at an angle

oy

embracing the mouth of the ore tube and its
outer wall, in general - frusto-conical, and
apertured about the axis of the rotary fur-
nace chamber, and an ore chute discharging

- through such aperture.

10

6. In combination with al-mtary furnace
chamber, an ore tube extending longitudi-
nally within the same eccentrically thereof

~ and secured for rotation therewith; a fixed

16

20

draft chamber into which the rotary furnace
chamber discharges at one end and through
which the ore tube extends; a fan for ex-

hausting the draft chamber, said chamber

having the wall opposite the end of the ro-
tary furnace chamber apertured in the path
of rotation of thé end of the eccentrically
located ore tube; a plate secured to the ore
tube apertured coincidently with the end of
the tube and closing said aperture in the

~ draft chamber wall; a chamber encompass-
- ing the path of rotation of the ore tube outside

29
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sald plate, said chamber having an air inlet;
a fan for exhausting the draft chamber; a
dust washer into which the fan discharges,

the ore tube being open for discharge into |

the rotary furnace at the end opposite the

drait chamber; an ore conduit into which

said end of the rotary furnace discharges,

~and a conduit from the washer discharging
" Into said ore conduit. o
7. In combination with a rotary furnace

chamber, a plurality of ore tubes extending

longitudinally within said rotary furnace,

~each eccentric' with respect thereto and se-

¢
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Jongitudina

cured for rotation therewith; a fixed draft
chamber 1into which the rotary furnace dis-

charges at one end, the ore tubes extending |

at one end through the draft chamber and
being open at the other end for discharge
within the rotary furnace chamber, the draft
chamber havihg a wall opposite the end of

‘the rotary furnace chamber discharging
thereinto apertured in the path of rotation.

of the ends of the ore tubes; a plate secured

to such ore tubes and apertured coincidently
- with their mouths respectively and closing
said aperture in the draft chamber wall; a |

chamber beyond said plate encompassing the

- path of rotation of the ore tube mouths and.

an ore chute discharging into said chamber.

8. In combination with a rotary furnace

chamber, a }l)].urality of ore tubes extending
]

y within said rotary furnace,

~ each eccentric with respect thereto and se-

cured for rotation therewith; a fixed draft
chamber 1nto which the rotary furnace dis-
charges at one end, the ore tubes extending
at one end through the draft chamber and

- being open at the other end for discharge

within the rotary furnace chamber, the draft

chamber having a wall opposite the end of
65 the rotary furnace chamber discharging

047,887

said 'a%e.erturéh in the dmﬁ; chamber wall ; | _ﬂﬁhereinto 'aperfured' 1n thé path of rotation

of the ends of the ore tubes; a plate secured
to such ore tubes and apertured coincidently
with their mouths respectively and closing
sald aperture in the draft chamber wall; a

-chamber beyond said plate having its pe-
-ripheral walls disposed substantially tan-
| -gentially with respect to the apertures in

70

the plate corresponding to the mouths of

the ore tubes respectively and encompassing
the path of rotation of said mouths, and an
ore chute discharging into said chamber.

9. In combination with a rotary furnace
chamber, an ore tube extending longitudi-

' nally within such chamber eccentrically

thereof and secured for rotation therewith:
a fixed draft chamber into which the rotary

its wall opposite the end of the rotary fur-
nace chamber apertured in the path of rota-
tion of the end of the eccentrically located
ore tube; a plate secured to the ore tube

“apertured coincidently with the end thereof
and closing said aperture in the draft cham- ¢

ber wall; a chamber beyond said plate en-

-compassing the mouth of the ore tube and

having an aperture in its wall opposite said
plate axial with respect to the rotary fur-

nace chamber; a fixed chamber with which

sald aperture communicates; an ore chute
leading through said fixed chamber and dis-
charging through said aperture; an exhaust
fan connected with said fixed chamber; a
separating chamber located between said
fixed chamber and the intake of the fan; a
cdust. collector- communicating with the dis-

75
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furnace chamber discharges at one end and =~
through which the ore tube extends having L

85
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charge of the fan and discharging into the -

ore chute. _ _ S

10. In an ore roaster, in combination with
a rotary furnace chamber; a plurality of ore
tubes extending longitudinally within such
chamber open for discharge into the cham-
ber at one end and protruding without dis-
charge thereinto at the other end; means for
supplying ore to the last-mentioned end of
the ore tubes; means for producing a draft

through the rotary furnace chamber from

the end at which the ore tubes discharge
theremmto toward the opposite end, and
means for admitting alr into the ore tubes at
the end at which the ore 1s supplied thereto
in addition te the air entering with the ore.

11. In an ore roaster, in combination with
a rotary furnace chamber, ore tubes extend-
g longitudinally within said chamber for
discharge at one end thereinto; a fixed draft
chamber 1nto which the rotary furnace
chamber discharges at the other end, the ore

- tubes extending through siid draft chamber
~and secured to a plate through which they

108
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115

120
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open at the farther side thereof; a hood or
chamber mounted on such :plate encompass-

‘1ng the mouths of the tubes having its wall

opposite the plate apertured axially with re-

130
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S

spect to-the rotary furnace; a fixed chamber | ing longitudinally within such chamber;

with which said axial aperture communi-
cates and a transparent window in the far-
ther side of said fixed chamber.

12. In an ore roaster, in combination with
a rotary furnace chamber, ore tubes extend-
ing longitudinally within such chamber, the
rotary chamber being made of longitudi-
nally successive cylindrical sections having

flanged ends, and spiders consisting each ot
an annular rim adapted to be embraced be-

tween the flanges and inward projections
for securing the ore tubes, the ore tubes be-
ing made with lugs for securing them to
such inner projections of the spiders.

13. In an ore roaster, in combination with

a rotary furnace chamber and ore tubes ex-

tending longitudinally within such cham-
ber, spiders for securing the ore tubes to the
rotary chamber, such chamber being made
in longitudinal sections having fianged ends,
the spiders each comprising an annular rim
adapted to be engaged between the flanged
ends of the rotary chamber sections and
having inwardly extending lugs, the ore
tubes being made 1 longitudinally consecu-
tive sections with matched ends, and lugs
proximate to the ends positioned for engag-

ing lugs of the spiders and bolted together |

embracing said spider lugs between them.

14. In an ore roaster, in combination with
a rotary furnace chamber, ore tubes extend- ,

spiders by which the ore tubes are secured to

the rotary chamber, the chamber being made

- in longitudinally consecutive sections with

flanged ends, the spiders being formed with
an annulus adapted to be engaged between
the flanges of the rotary chamber sections,
certain of sald spiders being extended out-
wardly beyond such engageable annulus and
provided with an exterior tread rim, the ro-
tary chamber sections being secured together
by bolts through their flanges taking
through and binding the spiders to the
chamber at such junction. |

15. In an ore roaster, in combination with

- a rotary furnace chamber, ore tubes extend-

ing longitudinally within said chamber for
discharge at one end thereinto, such ore
tubes each comprising a plurality of sections
joined end to end; spiders by which the ore
tubes are secured with respect to the rotary

furnace chamber, such spiders being formed

for constituting couplings connecting the
adjacent ends of the ore tube sections.

In testimony whereof, we have hereunto
set our hands respectively, at Chicago, Illi-
nois, this 2d day of March, 1909.

HENRY W. KENT.
ERICH H. LICHTENBERG.

Witnesses: -

Juria S. AsBory,
M. GerTRUDE ADY.
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