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UNITED STATES

PaTeENT OF¥ricE,

ROBERT SCIIORR, OF SAN FRANCISCO, CALIFORNIA.

FURNACE.

SPECIFICATION forming part of Letters Patent No.

655,418, dated August 7, 1900,

Application filed January 13, 1900, SerialNe.1,926, (No model)

To all whom it may concern: :

Be it known that I, ROBERT SCHORR, a citi-
zen of the United States of America, residing
at San Francisco, county
and State of California, have invented cer.
tain new and usefnl Improvements in Fur-
naces; and I hereby declare the following to
be a full, clear, and exact deseription of the
same, ieference being had to the acecompany-
ing drawings, forming a part of this specifi-
cation.

My invention relates to furnaces for eal-
cining or roasting or drying mineral or other

- substances, especially metallic ores, and to
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certain useful improvements in such fur-
naces. ' .
My invention consists in various featurecsof
construction and a manner of operating such
furnaces that can be summarized as follows:
The disposition of the roasting area in a se-

ries of circulai revoluble Learths superim--

posed so as to occupy ground area as for one
hearth only; the revoluble hearths supported
and driven at or near their periphery on eir-
cular ways that rest on but are not connected
to the main furnace-walls; supporting the
hearths onrolling bearings that are protected
from flame and high femperature; machinery
to revolve in concert the series of hearths by
engaging their perimeter beyond or outside
of the highly-heated portions of the furnace;

the revoluble hearths provided or made in-'

tegral with spherical arches forming a rever-
berating roof for the next succeeding fur-
nace below; so arranging the rabbles, driv-
ing-gearing, and other perishable parts as o
be completely accessible for renewal or're-
pairs; provision to compensate or eliminate
the effects of expansion and contraction of the
metallic partsand distubance of the wmasonry
thereby, and stationary stirring-rabbles that
are supported adjustable, removable, and re-
newable from the exterior of the furnace,

My invention also consists in other features
hereinafter more fully described in connec-
tion with the drawings illustrating an appli-
cation of my invention'in practice.

The objects of my invention are te sim-
plify and reduce the cost of furnaces for oxi-

dizing, roasting, and drying-ores or other ma-
terial

and to add to their efficiency and en-
durance; to reduce the ground area occu-

of San Franecisco,

pied, that being inversely as the number of
nearths employed; to reduce in proportion to
the hearth-surface the area of the external
inclosing walls exposed to radiation ; to re-
move from the main walls of the permanent
structure and parts connected thereto the
effects of expansion and contraction; to at-

‘tain a simple and accessible means of exter-

nally operating the revoiuble hearths with-
out exposing the machinery to high tempera-
ture; to avoid a central shaft or other axial

.devices that wonld have to be protected from

heat or be destroyed thereby; to maintain
compression and consequent stability of the
arches over the hearths by a disposition of
the masonry and metallie parts with relation
to their temperature; to reduce the amount
of fuel required for treating orcs and for
other substances; to prevent by baffling-sur-
faces the eseape of dust or fine material from

“the furnace, also thereby retard comhustion

and-intensify the effect of the fuel, and to pro-
vide for fixed rabbles or stirring devices ex-
ternally mounted, cooled, and operated.

To these ends I construet roasti ng or cal-
cining furnaces as shown in the drawings. .

Figure Iis an elevation of a roasting or cal-
cining furnaceconstructed accordingtomyin-
vention. Fig. Ilisa verticalsection through
the center of the same furnace, showing man-
ner of constructing the same. Fig. 1ll is a
transverse section through Fig. IT on the line
aa.  Fig, IVis adetail in section showing an
auxiliary heating-furnace or fire-box., Fig.
Visan enlarged cross-section through the

main embracing-ring of the hearths and ad-

jacent parts.

Similar numeralsof referenee indicate cor-
responding parts in the several figures of the
drawings. - ‘

In calcining, roasting, or'drying it is neces-
sary that the material be distributed in a thin
stratum and be continually stirred, demand-
ing a continuous movement of either the
hearth on which the ore is treated or of the
stirring mechanism commoniy called “raly.
bles.”  With rectilinear movement of the

hearths or rabbles, even when there are two'

hearths one above the other, a large area of
floor-space isrequired and the furnace struc-
ture if not séparated transversely into- sec-
lions 'is ‘subjected to the sum of expansion
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and contraction by heat, and is thereby soon
deranged.” There is also the difficalty of
maintaining metal parts exposed to high tem-
perature and to oxidation by the sulfur in the

ores, demanding that all metal parts—such as

bearing-ways, rabbles, and so on—be either
protected from the heat and sulfur or so con-

structed as to be renewable without disturb-
possibie, without stop- |

ingthe furnaceand, if
ping its operation. »

A furnace*construeted according to my in-
vention consists of a.structure 1, of masonry,
circular in the interior and preferably polyg-
onal on the outside, pierced with arched aper-
tures 2 on four sides, forming the main in-

- elosing structure, hereinafter designated the

20

J“furnace.”

‘Coneentric within the furnace 1 I mount a
series of revoluble hearths 8, one above the
other and as many in number as the size and
stability of the furmace 1 will permit or as
the area of hearth and other requirements of

_operating may demand. T have for purpose
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of explanation here shown four hearths in
the drawings. A

-To-avoid shafts or other axial supporting
devices inaccessible or liable to be destroyed
by heat and oxidation, the hearths 3 are sup-

-ported, guided, and driven at their periphery

on the circular waysarranged to receive.roll-
ing bearings, preferably balls 5 in angular

© grooves, as shown in Fig. V, these being pref-
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erable, because constituting complete Iateral |

guidance and better capable of protection
from heat and dust. These balls 5 are made
of bard material in the usnal manner, bear-
ing at the sides in grooves above and below,
as seen in Figs. II and IV, and are arranged
fordry or graphite lubrication, as hereinafter
explained. » .

The hearths 3 are composed of three main
elements or parts—strong embracing-rings 6,
that may be whole or formed in segments

- bolted together, central metallic members 51,

the purpose of which will be hereinafter ex-
plained, and the spherical arches 8, ‘con-
stracted of refractory masonry and covered
with ganister or other suitable material to
withstand the heat. - :

The main embracing-rings 6 of the hearths
3 and arches 8 are made with & cross-section,
as seen in Fig. V, providing members as fol-
lows: a flange 9, forming a curb around the
hearths 3, a cireular toothed rack 10, by means
of which the hearths are driven, the bearing-
way 12, and the internal flange 13 to protect
the rolling bearing on which the hearth is

supported, also forming an abutment for the.

arehed masonry 8.

The runways 14 rest on the annular ledges
15, formed in the masonry, and not being posi-
tively attached to the walls of the main fur-

-nage 1 the main ring 6-and the runways 14

65

are free to expand and contract without dis-

turbing the main walls of the furnace 1.
The revolving hearths 3 are preferably

driven in unison: by means of the external

spur-wheels 17 on a vertical shaft 18, that 1s
in turn driven by bevel-gearing 19, a shaft
20, and pulleys 22, or in any other suitable

manner of connecting to.the motive power, -
in which manner it will be seen that none.of.

the driving-gearing is exposed to high tem-
perature, and being on the outside of the fur-
nace is accessible for inspection and care. ,
Referring now to the stirring devices. gr
rabbles 23, these are stationary, supported
on the brackets 24, attached externally to the
‘walls of the furnace 1 and reach inward nearly
to the centerof the hearths 3. ‘The main bars
4 of these rabbles 23 may Le solid or of any
suitable section or hollow, if required, and

water or air circulated to keep them cool when

the temperature is destructive. :

"I do not illustrate water or air circulating
devices here or elsewhere about the furnace,
this expedient being well understood and ap-
plicable wherever sections can be made hol-
low and the heat is sufficiently intense to re-
quire it, . X

On the rabble-bars 4, here shown of chan-
nel-bar section, are mounted a series of ver-
tically-pivoted vanes 27, that are set in an
oblique position, as seen in Fig. II, so as to
move the material on the hearthis 3 outward
or inward, as will be hereinafter explained.
These vanes 27 are operated by short eranks
28, adjusted by the bars 29, the links 30, and
hand-wheels 32, as shown in Fig. IIT.

In case of derangement of the rabbles the

‘main bars 4 are detached from tlic brackets:

24 and are drawn out of the furnace and are
repaired or substituted without stopping the
furnace, the other three in the set perform-
ing the required work during such interval.

Referring now to operative features, the
ore or material to be calcined or dried is sup-
plied to a hopper 33 and by the action of a
helical conveyer 31 and a spout 35 passes
through the stationary upper arch 37, form-
ing the top of the furnace, and falling on the
first revoluble hearth is gradually distributed
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over this hearth and conveyed to the outer

edge thereof by the rabbles 23. At the outer
edge of the upper hearth after preliminary

ture 38, (indicated by dotted lines in Fig. IT,)
descends to the next hearth,where the rabble-
vanes having an opposite inclination to those
-on the upper hearth gradually direct the ma-
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" heating the material falls through an aper- -
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terial inward toward the center, where it falls. -

through -the apertures 39 to the next hearth
below. This operation isrepeated from hearth
to hearth, the material moving -alternately
routward and inward on the hearths down to
.the last one at the bottom, where it.is dis:
charged through a hopper-spout 40 $o a con-
veyer 42, and is conducted to a place of stor-
age or for further treatment. The conveyer
.34 is driven from the top of the shaft 18 by
‘meansof bevel-gearing 43,asseen in Fig. I,and
:the conveyer 42 ean be driven from the shaft
'20 by tangent-gesring, as. indicated at 50 in
‘Fig. 1I,-er. in any other convenient manner.
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In treating sulfurous ores the combustible
matter contained in the material usually sup-
plies the required fuel for calcining or roast-
ing, but in case this is not sufficient I provide
one or more auxiliary means of heating, as
shown in the section Fig. IV, and connected
to the several hearths of the main furnace 1,
as indicated at 46 in Fig. III. The sectional
view in Fig. IV shows in detail the mode of
applying said means to one of the hearths, of
which the others would be a repetition.
These auxiliary fire-boxes, which may be of
any of the well-known forms, are preferably
made with inclined grates 44, a fuel-hopper
45, and a valve or damper 47 to close the flue
48, through which the heat and gases of com-
bustion pass to the top of the lower hearth,
as indicated in Fig. IV. In some cases, as
in drying coal, for example, when there is
danger of ignition and explosion of the com-
bustible gases, hot air can be forced into the

" furnace by means of the usnal twyers.
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The spherical arches 8 beneath the hearths
3 are constructed of brick covered with gan-
ister or any suitable refractory material, and
are kept in a state of compression by the dif-
ference in temperatures between the masonry
and the metal. The expansion being rela-
tively as two to five and the temperature of
the masonry having such proportion to that
of the embracing-ring 6, produces, approxi-
mately,anequilibrinm and avoidsdisturbance
and fracture of the arches, except about their
center, at which point is inserted a metallic
key or center-piece of metal 51, which by ex-
cess of its expansion serves to support the
immediately - surrounding masonry of the
arch. A chimney 49 is provided at some
point in the arch 37 to carry off the smoke
and gases from the main furnace. The tor-
tuous and circuitous course of the gases of
combustion in passing from hearth to hearth
baffles and causes precipitation of the flue-
dust and avoids a considerable loss common
to direet flues, as in longitudinal furnaces.

To lubricate the rolling bearings beneath
the hearths, I provide the usual mmeans of sup-
plying graphite that is distributed among the
balls; also, provide a number of waste-pas-
sages, such as indicated by dotted lines at 50
in Fig. V, leading from the bottom runway
14, through which dust, abraded matter, or
the exhausted lubricant can escape through
the wall of the main furnace.

It will be seen that a furnace constructed
in the manner described is adapted for dry-
ing, as well as calcining or roasting, ores or
other substances and can be so employed
without material change for drying any kind
of material by the aid of fuel or hot air, and
thus serve alternate purposes when not occu-
pied in caleining or roasting.

Having thus explained the nature and ob-
jects of my invention and the manner of its
application in practice, what I claim as new,
and desire to secure by Letters Patent, is, in

" a roasting or drying furnace, the following

£

devices or others substantially the same in
their relations and.manner of operating:

1. In a furnace, a masonry wall of interior
cylindrical form,a vertical series of independ-
ent revoluble hearths set concentrie therein,
interior ledges on said masonry wall for sup-
porting said revoluble hearths by their pe-
ripheries, ball-bearingsand runways between
sald supports and said peripheries, means for
shielding from the interior heat the said bear-
ings and runways, means exterior to said
shielded bearings for rotating said hearths by
their peripheries, and means for stirring ore
on the revolving hearths, substantially as
specified.

2. In a furnace, 2 masonry wall of interior
cylindrical form, a vertical series of independ-
ent revoluble hearths set coneentric therein,
means for revolubly supporting said hearths
by their peripheries, sustained on said ma-
sonry wall, depending flanges on the revolu-
ble hearths for shielding the revoluble sup-
ports from the internal heat, peripheral
toothed racks on the said hearths outside said
depending flanges, spur-gears in engagement
with said toothed racks, with means to rotate
the same simultaneously, and means for stir-
ring ore on the revolving hearths, substan-
tially as specified.

3. In a furnace, a masonry wall of interior
cylindrical form, a vertical series of independ-
ent revoluble hearths set concentric therein,
rolling bearings beneath the peripheries of

‘said hearths, and cirecularranways under said

bearings, resting on but not attached to ledges
formed in said wall, whereby said runways
are free to expand and contract without dis-
turbance to the said furnace-wall, substan-
tially as specified.

4. In a furnace, an inclosing masonry wall
of interior e¢ylindrical form, a series of super-
posed independent revoluble hearths set con-
centrictherein, the peripheriesof said hearths
being metallic rings, the interiors of said
hearths being spherical arches of refractory
material confined and supported bysaid rings,
rolling bearings under said rings, runways
under said bearings sustained by the ineclos-
ing wall, means for rotating said rings on said
bearings by engagement with the peripheries
of said rings, and means for stirring the ore
on said revolving hearths, substantially as
specified.

5. A furnace having a main inclosing ma-
sonary wall of interior eylindrical form, a se-
ries of superposed independent revoluble
hearths set concentric therein, consisting of
spherical arches of refractory material sur-
rounded by peripheral metallicrings support-
ing the same, rolling bearings under said
peripheral rings, runways for said bearings,
and depending flanges on said peripheral
rings covering and shielding said bearings
and runways from the internal flame, sub-
stantially as specifled.

6. A furnace having a main inclosing wall
of interior eylindrical form, a series of super-
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posed independent revoluble hearths set con-
centrie therein, consisting of spherieal arches

-of refractory material surrounded by periph-

eral metallic rings supporting said arches,
rolling bearings undersaid peripheral rings,
sliding runways under said bearings, resting
on but not secured to ledges formed in said
masonry wall, depending flanges on said pe-
ripheral rings, covering and shielding said
runways and bearings and taking the thrust
of said arches, curb-rings on said peripheral
rings outside the bearings, toothed racks on:
said curb portions whereby the said rings.are
rotated from the peripheries, and means en-
gaging with said toothed racks for rotating
the same, substantially as specified.

7. A furnace having a main inelosing wall
of interior cylindrical form, a vertical series
of independent revoluble hearths set concen-
tric therein, a series of annular grooved run-
ways on which said hearths revolve, rolling
bearings in said grooved runways, supports
for the runways formed in the masonry wall,
and apertures in and through said runways
and wall-supports whereby dust and debris

. from wear may escape from the runways, sub-
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stantially as specified.

8. A furnace having a main inclosing wall
of interior eylindrical form, a vertical series
of independent revoluble hearths set con-
centric therein, having peripheral metallic
rings, rolling bearings undersaid rings where-
by the hearths are revolubly supported, run-
ways for the bearings, toothed gear-racks on
the exteriors of said peripheral rings, a ver-
tical rotary driving-shaft outside the furnace-
wall, and a series of spur-gears on said ver-
tical shaft, engaging said toothed gear-racks,
whereby the hearths are rotated in unison,
substantially as specified. N

9. In a furnace having a main inclosing
wall of interior cylindrical form, a vertical
series of independent revoluble hearths of re-
fractory material,spherically arched beneath,
flat on the upper surfaces, having peripheral

"metallic rings by which the arched portions

are confined and sustained, rolling bearings
under said rings, detached sliding runways
for said bearings, ledges formed in the ma-
sonary wall sustaining the said runways, de-
pending flanges on said rings, shielding and
protecting said runways, exterior curbs on
said rings, toothed gear-racks on said curbs,
and means external to the masonry wall en-
gaging said racks whereby the said hearths
are rotated in unison, substantially as speci-
fied.

10. In a furnace having a main inclosing
masonry wall of interior ¢ylindrical form, a
vertical series of independent revoluble
hearths formed of refractory material, spher-
ically arched beneath, flat on the upper sur-
faces, rolling bearings supporting said

hearths from their peripheries, runways un-
der the said bearings, sustained. by the ma-
sonry wall, means for protecting said: bear-

655,418

ings and runways from the internal flamé,
and openings 38 through said hearths, form-
ing communications between the several
spaces inclosed between the same, substan-
tially as specified.

11. In a furnace having a main inelosing
masonry wall of interior cylindrical form, a
series of superposed independent revoluble
hearths formed of refractory material set
concentric therein, arched beneath and flat
on the upper surfaces, forming g series.of re-
verberatory chambers between them, means
for sustaining said hearths revolubly by the
peripheries thereof, apertures through the
several hearths forming communiecations: be-
tween said chambers, a series of fire-boxes
outside the walls of said furnace communi-
cating with said chambers respectively, and
means for controlling the passage of flame
from gaid boxes to said chambers, substan-
tially as specified. i

12. In a furnace having a main inclosing
masonry wall of interior eylindrical form, a
vertical series of independent circular revo-
luble hearths of refractory material, arched
beneath, flat on the upper surfaces, pe-
ripheral rings confining and sustaining said
arches, gear-toothed on their exterior mar-
gins, means for revolubly supporting said
peripheral rings, and a vertical driving-
shaft, set outside of said masonry wall, pro-

vided with a series of spur-gear-toothed

wheels severally engaging the said toothed
peripheral rings through apertures in the
masonry walls, whereby all the said hearths
are rotated in unison by said vertical driving-
shaft, substantially as specified.

.13. In a furnace having a main inclosing
masonry wall of interior eylindrical form; a
vertical series of independent circular revo-
luble hearths of refractory material, arched
beneath, flat on the upper surfaces, forming
a series of reverberatory chambers between
the same, means for revolubly supportingsaid
hearths from their peripheries, openings
through ihe masonry wall intosaid reverbera-
tory chambers, brackets on the outside of
said wall oppositesaid openings, fixed stirrers
sustained onsaid brackets,projectingthrough
said openings into said chambers and over
said hearths - toward the centers thereof, ad-
justable vanes on said stirrers, and means
outside of said walls for adjusting and setting
the angles of said vanes, substantially as
specified.

14. In a-furnace having a main inclosing
wall of interior ¢ylindrical form, a vertical se-
ries of independent circular revoluble hearths
of refractory material, arched beneath and
flat on the upper surfaces, means for revo-
lubly supporting said hearths from their pe-
ripheries, and forrotating the same, apertures
through the several hearths, fixed stirrers
supported outside the walls but projecting
through the same and over the said hearths,
and a spherical arch at the top of the strue-
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ture, provided with an inlet-way for ore and
an outlet-way for the products of combus-
tion, substantially as specified.

15. In a furnace having a main inclosing
masonry wallof interioreylindrical form, a se-
ries of superposed independent circular revo-
luble hearths of refractory material, arched
beneath and flaton the uppersurfaces, means
for revolubly supporting said hearths from
their peripheries, and for rotating the same,
apertures through said hearths, fixed stirrers
over the several hearths, having adjustable
vanes, an arched top to the structure pro-

vided with an inlet-way for ore and an out-
let-way for the products of combustion, a
central hopper and discharge-way through
the lowermost hearth, and means for convey-
ing away the treated ore, substantially as
specified. ‘

I5

In testimony whereof I have signed my zo

name to this specification in the presence of
two subscribing witnesses.
ROBERT SCHORR.
Witnesses:
ALFRED A. ENQUIST,
ELMER WICKES.




