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To all whom it may concerrn: .

Be it known that I, JAMES P>. CALNAN, a
citizen of the United States, residing at Clin-
ton, in the county of Clinton and State of
Towa, have invented new and useful Improve-
ments in Ore-Roasting Furnaces, of which
the following is a specification. - |

The chief object of thisinvention is to pro-
vide a new and improved ore-roasting fur-
nace which is continuous in action and pos-
sesses novel feed mechanism for obtaining a
continuous feed of the ore in properly-regu-
lated gquantities to the hearth, and the ore 1s
stirred and uniformly spread over the hearth
and is constantly discharged from the pe-
riphery thereof into a continuous annulardis-

- charge-chute.
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The object of myinvention is accomplished
in the manner and by
described and claimed, reference being made
to the accompanying drawings, in which—

Figure 1 is a vertical central section of my

improved furnace arranged to be heated by
gaseous fuel.

~on the line 3 38 of Fig. 1.
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~ Arranged on the top of the walls 11is a con-
vex or dome-shaped roof 2, the circumferen-
tial edge of which is sealed in a gutter 3 in |
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In the figures of the drawings similar refer-
ence-numerals refer to like parts. -

Referring to Fig. 1 of the drawings, the
numeral 1 indicates the vertical walls of the
furnace, built of bricks or masonry in the
usual mannerand preferably circularin plan.

the upper edge of the walls 1, as usual. In

the center of the furnace is built a hollow col-

umn 4, supporting at its upper end a convex
disk-shaped arch 5, provided upon its pe-
riphery with a vertical wall 6; in the upper

~ edge of which is formed a sealing-gutter 7.
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Built concentrically within the column 4 is a
hollow column S, the upper end of which ex-

tends somewhat above the top of the arch 5,
‘as shown. Arranged centrally in the col-

umn 8 is a vertical shaft 9, that is provided
near its lower end with a globular collar 10,
that is seated in a correspondingly-shaped
seat 11, arranged in the bottom of the column

8. -The upper end of the shaft 9 projects up |

the means hereinafter

tical wall 6 of the arch 5.
Fig. 2 is a similar view of the
furnace arranged for the consumption of solid
fuel, and Fig. 3 is a sectional plan view taken ) .
| or granular material in a well-known man-
ner.
“ditional support by arranging a circular track-

| thrt)ugh a funnel-shaped hopper 12, fixed cen-

trallyin the roof 2,and carries an adjustable
feed - regulating device, as hereinaffer ex-
plained.  Fixed on the shaft 9 is the rotary
hearth 13, consisting of a sleeve 14, rigidly
attached to the shaft in any suitable or pre-
ferred manner and formed with a plurality
of radial arms 15, carrying at their ounter
ends an annular rim 16, The arms 15 and

rim 16 constitute a grid or spider, on which
is supported the floor 17 of the hearth, which

55
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is preferably formed in segmental sections

of refractory material or metal, having a
smooth or uninterrupted upper surface and
fixed to the spider by any suitable means.

As shown, the arms 15 are slightly inclined

downward from theirinner toward their outer

ends, and hence the floor of the hearth will

be slightly cone-shaped. ~The outer edge or

circumference of the floor 13 extends beyond

or over the edge of the rim 16 and is curved
downward, as shown, and overhangs the ver-

attached or formed integral therewith a me-
tallic curtain or apron 18, which dips into the
cgutter 7 and is sealed therein with a liquid

If desired, the hearth may be given ad-

rail 19 on the arch 5 and attaching to the
arms 15 bracket-arms 20, having journaled
on their ends wheels 21, which travel on the
track-rail and serve to support a portion of
the weight of the hearth and its load.
Seated on top of the arch 5 is an annular
burner-pipe 22, provided with a series of jet-

‘openings on its upper side and connected to
a feed-pipe 23, which extends through the
wall of the furnace and communicates with

any suitable source of gas-supply. Ior the

purpose of supporting combustion a pipe 24

extends through the furnace-wall 1 and the
arch-wall15 and admits atmospheric air to the
space 25 between the arch and hearth consti-
tuting the combustion-chamber. The heat
oenerated by the burning gas issuing from the
jet-openings in the burner-pipe and the prod-

uets of combustion impinges directly against

the bottom of the hearth and, being prevented
from escaping between the edges of the hearth
and the wall 6 by the curtain 18, passes down

To the rim 16 18
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- the beam 34 are screw-rods
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the flue 26 between the columns 4 and & into
a lateral flue 27, which leads outside to the

drying-pans employed for drying the ore pre-
paratory to its being fed into the furnace.

Thelower end of the shaft 9 projectsinto the |

flue 27, where it is connected to any suitable

driving mechanism for rotating the shaft.

As shownin the drawings, there is an annt-
lar space 28 between the wall of the furnace
and the wall 15 and edge of the arch 5. This
space constitutes a chute into which the roast-
ed ore is discharged from the rotary hearth,
and said chute discharges into the cooling-
chamber 29. The cooling-chamber is pro-
vided with a funnel-shaped bottom 30, the
lower end of which communicates with a
worm conveyer 81, arranged beneath the fur-
nace and. operating to deliver the roasted and
cooled ore to a convenient point outside the
furnace.

Disposed over the hearth is a series of
brushes 32, each of which is fixed on a verti-
cal rod or shaft 33. The rods 33 are jour-
naled in a brush-support, composed, as here
shown, of an approximately horizontal beam
54, 1In such manner that while they are free
to be rotated in the beam they are Incapable

of being moved vertically independently

thereof. The inner end of the beam is pro-
vided with a sleeve 35, which encircles and
1s movable on the shaft 9, while the outer
end of the beam is vertically movable in a
groove 56, formed in the wall of the furnace.
Fixed on the upper end of each of the rods
or shafts 33 is an arm 37, which at its other
end is pivotally attached to a rod 38, which
passes through the furnace-wall 1 and at its
outer end is provided with a handle 39. It
will be readily understood that by pushin g1in
or pulling out the rod 38 the brushes will be
adjusted angularly relative to a radial line
passing through the furnace. Swiveled in
40, which pass
through suitable threaded bushings fixed in
the roof 2 and at their upper ends are pro-
vided with hand-wheels 41, by turning which
the serew-rods are rotated and the beam 34,
and with it the brushes 32, are raised and
lowered. | | |
The ore is fed to the furnace by the fun-
nel-shaped hopper 12, and in order to regu-
late the feed I provide the following means:
Arranged in the hopper 12 and free to slide
vertically on the shaft 9 is an inverted cone
42, which is caused to rotate with the shaft
by a spline 43. Attached to the cone are the
arms of a yoke 44, which has fitted in its up-
per end an adjusting-secrew 45. The adjust-

1ing-screw at its lower end rests and bears

against the upper end of the shaft J, and by

turning said screw the yoke, and with it the

feed-cone 42, may be raised and lowered on
the shaft. The bracket 44 is guided in its
vertical movement on the shaft by a collar 46,
which is attached on its opposite sides to the
two arms of the bracket and encircles the
shaft. The feed-cone 42 rotates with the

shaft 9 and feeds the ore at a u'niform_ rate
down upon the hearth. It will be evident

that by raising or lowering the cone the
Space between it and the hopper will be en-
larged or reduced, and hence the quantity of
ore fed therethrough in a given time will be
correspondingly increased or diminished.

In the roof 2 of the furnace is arranged an
outlet 47 for the escape of gas generated by
the roasting operation, and an inlet-pipe 48
is also arrangedin the roof or wall for the ad-
mission of air or steam to assist the process
of roasting.

One or more peep-holes 49 may be conven-
lently arranged in the furnace-wall through
which the roasting operation may be viewed.

In Fig. 21 have illustrated a slightly-modi-
fied construction of furnace adapted for the
employment of solid fuel instead of gas. As
shown in said figure of the drawings, the fur-
nace and 1s accessories are similarin most re-
spects to that above described; but the con-
struction ismodified in the following particu-

lars to adapt it for the consumption of solid

fuel. As shown in said figure, the ore, in-
stead of being discharged into a chute lead-
ing into a cooling - chamber beneath the
hearth, is discharged over the edge of the ro-
tary hearth into a chute or series of chutes
o0, which pass through the walls of the fur-
nace and convey the roasted ore to the out-
side of the latter and discharge it into a cool-
ing-chamber or conveyer. (Notshown.) The
cooling-chamber beneath the hearth before
described is in this furnace dispensed with,
andanarch 51 isbuilt centrally within the fur-
nace and extends up to within a suitable dis-
tance beneath the rotary hearth 13, forming
a combustion-chamber 25.  Arranged in the

furnace-walls 1 are a plurality of fire-boxes

92, 1In which is consumed the solid fuel, and
the sides of the arch 51 are curved, asshown,
to form with the furnace-walls flues 53, which
lead into the combustion-chamber 25. The
arch 51 is formed with a central well 54, and in
sald well isbuilt the column 55, provided at its
upper end with a concave bearing 56, in which
1s seated a globular collar 57, fixed on the shaft
9. Arms 58 are attached at their lower ends
to the collar 57, and at their upper ends are
attached to the spider, on which rests the floor

17 of the hearth. These arms 58 form braces

whichaidinsupporting the hearth anditsload.
TI'he space in the well between the column 55
and the arch 51 forms the downtake-flue 20,
which leads from the combustion-chamber 25

and conveys off the surplus heat and products

of combustion from said combustion-chamber
to the lateral discharge-flue 27, as before de-
seribed. For the purpose of supporting com-
bustion in the chamber 25 air-inlet pipes 59
are arranged in the walls of the furnace and

~communicate with the atmosphere at their

outer ends, and at their inner ends commu-
nicate with the chamber 25. Instead of the

apron or curtain 18 dipping into a sealing-
| gutter formed on the upper edge of the arch
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beneath the hearth, as b'e'fore deseribed,"it !

dips into a similar gutter 60, 'formed in the
furnace-wall 1, as shown
If pr efened the shaft 9 may be pmmded

at its lower end with a globular foot 61, seated

in a correspondingly- f01 med pillar block 62
and forming an additional Suppmtm bearing
for the shaft.

~ The operation of my 1mploved furnace is
as follows: The ore to be treated is placed in
dry-pans and dried by surplus heat from the
furnace, then crushed and mixed with the
necessary chemicals that will produce the
chemical changes desired by the application
of regulated heat. 'Theoreis then conveyed
to the hopper and passed through the same
to the revolving hearth. The degree of heat
at this point is su ficient to cause the roast-
ing of the ore to begin at once, and as the ore

'pa'sses through the hopper to th_e hearth the
adjustable brushes stir and.convey the same

while in the process of roasting to the lower
edge of the hearth and finally into the cool-
ing-chamber. While the ore is in the process
of roasting hot atmospheric air or steam is
mtmdueed from {ime to time through the in-
The heat from the bumel -pipe
22 or the fire-boxes 52 is directed against the
under side of the hearth 13, and ,a,ftel acting
thereon is conveyed off, together with the
products of combustion, to the lateral flue 27,

by which latter it is eenveyed to the d1ymo~--

- pans for drying the ore preparatory to its

~ being crushed and fed to the furnace.
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The
dued and crushed ore is placed in the hop-
per 12 and is fed at a uniform rate by the
feed-cone 42 onto the central portion of the
hearth 13. The feed may be regulated by ad-
justing the feed -cone 42 fvertieally'in the
manner before described. As the hearth re-

volves the ore is stirred up and spread over

the floor thereof by the brushes 32, the depth
of the layer of ore on the floor being regu-

- lated by adjusting the brushes vertically by

45
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means of the adjusting-screws 40.
brushes by stirring up and spreading out the
ore successively bring fresh portions of the

mass into contact with the heated hearth, and .

being arranged at an angle to a radial line
passing through the hearth the brushes, aided

by the slightly-inclined or conical shape of

the hearth, successively sweep the ore toward
the edge of the hearth until it finally drops
over the curved or overhanging edge. The
discharge of theoreoverthe edg’e of the hearth
may be made continuous and uniform at will,
and the rapidity with which it travels from
the center of the hearth to its edge is regu-

Jated by adjusting the ineclination of the

brushes by pushing in or pulling out the rod
38. In the furnace illustrated in Fig. 1 the
ore as it is discharged from the rotary hearth
drops into the chute 28 and by the latter is
conveyed down into the cooler 29. TFrom the

cooler the roasted and cooled ore is fed by
gravity to the worm conveyer 31, by which it
is conveyed away from the fumace .

These

In the furnace shown in I‘w 2 the roasted
ore is discharged from the health into the
chutes 50 and by the latter conveyed outside
the furnace toa cooling-chamber or eonveyel
(Not shown.)

Inboth furnaces the operation may be made
a continuous one at will, the ore being fed at
a uniform rate regulated by the feed-cone and
discharged contmuously at will over the edge
of the 1ev01vmw hearth, the rate of discharge
being rewulated by ad] ustmﬂ‘ the 11:1011113,131011
of the br ushes

By the combined adjustments of the feed-

cone and brushes the -roasting operation

may be regulated with the utmost; nicety.

‘Scrapers, paddles, or the like may manifestly

be substituted for the brushes.

- I do not wish to be understood as limiting

myself to the various details of construction
shown, as it will be evident that many of the
features may be modified, altered, or omitted
without depar tmﬂ‘ f1 om the sp111t of my in-

vention.

Having deserlbed my 1nve11t10n what I

| elmm 18—

1. .In an ore-roasting furnace, the wmblna-
tion of a rotary hear th a discharge-chute ex-
tending arcund the periphery of the hearth

port and holding it in fixed positions of ad-
justment, brushes carried by said supports
and angularly adjustable thereupon rela-
tively to a radial line through the furnace, a
heater and a combus’omn—ehambel located be-—
neath the hearth, and an offtake-flue, sub-

stantially as desel ibed.

2. Inan ore-roasting furnace, the combina-
tion of a furnace s_tructure having a con-

tinuous annular discharge-chute; a rotary

hearth having its periphery arranged to de-

liver the ore mto said continuous dlschal oe-
chute, a perpendicular rotary shaft to which

the hearth is secur ed, a feed-hopper, a feed-

regulating cone adj ustable on theshaft within

the h0ppel a heater and a combustion-cham-

Dberlocated beneath the hearth, means for pre-

venting the passage of ploducts of combus-

tion f1on1 the under to the upper side of the

hearth, and an offtake- ﬂue, substantmlly as

descr 1bed

3, Inan ore-roasting furnace, the combina-
tion of a furnace str aetur e, a perpendicular
rotary shaft, a rotary hearth attached to said
shaft, a dlschm oe-chute into which the pe-

11p11ery of the health discharges the ore, a-

feed-hopper, a feed-regulating cone adjust-
able on the shaft within the hopper, a heater
and a combustion-chamber located beneath
the hearth, an offtake-flue, and brushes ad-
justable 'VBlElC& lly and also angularly with

relation to a radial line through the furnace,

substantially as described.
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‘anism forraising and lowering the brush-sup-
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4. In an ore-roasting furnace, the combina-

tion with a rotary hear th, a heater and a com-
bustion-chamber 1ocated beneath the hearth,
| means for pr eventing the passage of p1 oducts
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of combustion from the under to the upper |

side of the hearth, a vertically - adjustable
brush -support, mechanism for raising and
lowering the brush-support for holding it in
its adjusted position, and brushes carried by
sald support and angularly adjustable there-
upon relatively to a radial line through the
furnace, substantially as described. |

5. In an ore-roasting furnace, the combina-
tion of a rotary hearth, a perpendicular ro-

tary shaft to which the hearth is secured, a |

heater and a combustion-chamber located be-
neath the hearth, a feed-hopper, a feed-regu-
lating cone vertically adjustable on the shaft
within the hopper, brushes arranged above
the upper side of the hearth, and devices for
adjusting the brushes vertically and also an-
gularly relatively to a radial line through the
furnace, substantially as deseribed.

6. Inan ore-roasting furnace, the combina-
tion of a rotary hearth, composed of a disk
havingasmooth uppersurfaceinclined down-
ward from its center to its periphery and con-
structed with a downwardly-curved periph-
eral edge, a combustion-chamber located un-
der the hearth, brushes arranged above the
hearth, and devices for adjusting the brushes
vertically and also angularly relatively to a

radial line through the furnace, substantially |

as described.

7. In an ore-roasting furnace, the combina-
tion of a furnace structure having an arch, a
cooling-chamber beneath the arch and an an-
nular continuous discharge-chute by which
the material passes to the cooling-chamber, a
rotary hearth from the periphery of which
the material is delivered to said discharge-

- chute, a perpendicular rotary shaft to which

40

the hearth is attached, a feed-hopper, a feed-

regulator adjustable within the hopper, and
vertically and angularly adjustable brushes
arranged over the hearth, substantially as de-

scribed.

50
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3. In an ore-roasting furnace, the combina-
tion of a furnace structure having an arch, a
cooling-chamber beneath the arch, an annu-
lar continuous discharge-chute by which the
material passes to the cooling-chamber, a ro-
tary hearth, a heater and a combustion-cham-
ber located under the hearth, means for pre-
venting products of combustion passing from
the under to the upper side of the hearth, a

perpendicularrotary shaft towhich the hearth

1s attached, and brushes arranged in opera-
tive connection with the upper side of the
hearth, substantially as deseribed. |
9. In a furnace, the combination with the
walls and roof thereof, of a funnel-shaped
hopper arranged in the roof, a vertical rotary
shaft arranged centrally in the hopper, an in-

verted cone splined on the shaft, a yoke at-

tached to the cone and straddling the upper
end of the shaft, and a set-screw fitted in the
upper end of the yoke and bearing against
the upper end of the shaft, substantially as
described.

10. In a furnace, the combination with the

walls and roof thereof, of a funnel-shaped
hopper arranged in the roof, a vertical rotary

‘shaft arranged centrally in the hopper, an in-

verted cone splined on the shaft, a yoke at-
tached to the cone and straddling the upper
end of the shaft, a set-screw fitted in the up-
per end pf the yoke and bearing against the
upper end of the shaft, and a collar attached
to sald yoke and encircling the shaft, substan-
tially as described. | .

11. In a furnace, the combination with the
wall and the roof thereof, of a funnel-shaped
hopper arranged in the roof, a vertical rotary
shaft arranged in the furnace and projecting
into the hopper, an inverted cone splined on
the shaft in the hopper, means for vertically
adjusting the cone on the shaft, a rotary
hearth fixed on the shaft beneath the hopper,

aplurality of brushesarranged over the hearth

and Inclined relatively to the radii of the
hearth, and means for adjusting the inclina-
tion of the brushes,substantially as described.

12. In a furnace, the combination with the
wall and the roof thereof, of a funnel-shaped
hopper arranged in the roof, a vertical rotary
shaft arranged in the furnace and projecting
into the hoppers, an inverted cone splined on
the shaft in the hopper, means for vertically
adjusting the cone on the shaft, a rotary
hearth fixed on.the shaft beneath the hop-
per, a plurality of brushes arranged over the
hearth, and means for vertically adjusting the

brushes, substantially as described.

13. In a furnace, the combination with the
wall and roof thereof, of a funnel-shaped hop-
per arranged in the roof, a vertical rotary
shaft arranged in the furnace and projecting
Into the hopper, an inverted cone splined on
the shaft in the hopper, means for vertically
adjustingthe coneon theshaft,arotaryhearth
fixed on the shaft beneath the hopper, a plu-

- rality of brushes inclined relatively to the

radii of the hearth, means for adjusting the
inclination of the brushes, and means for ver-
tically adjusting the -same, substantially as
described.

14. In an ore-rgasting furnace, the combi-
nation with a furnace structure having an
arch, a cooling-chamber beneath the areh and
an annular continuous discharge-chute by
which the material passes to the cooling-
chamber, a rotary hearth, a heater and a com-

{ bustion-chamber located under the hearth,

means for preventing produects of combustion

passing from the under to the upper side of

the hearth, a perpendicular rotary shaft to
which the hearth is attached, a vertically-
adjustable brush-support, brushes having
shafts journaled in said support, means for
adjusting the support vertically, and means
for turning the brush-shafts to angularly ad-
Just the brushes relatively to a radial line
through the furnace, substantially as de-
seribed. '

15. In an ore-roasting furnace, the combi-
nation of a rotary shaft, a rotary hearth se-

| cured to the shaft, a brush-support sleeved

75

80

Q0O

95

100

105

IIC

115

120

125

130




|||||||||

bt

- upon the shaft and slidable ver tically there-

IO

30

40

50

53

613,11%7

upon, brushes having shafts journaled in the
brush-support,means foradjusting the brush-
support vertically, and means for tlll'nin'g the
shafts of the brushes to angularly adjust the
latter relatively to a radial line through the
furnace, substantially as described.

16. In an ore-roasting furnace, the combi-
nation of a perpendicular rotary shaft, a feed-
hopper into which the shaft extends, a feed-
regulator adjustable in the hopper, a rotary
hearth attached to the shaft, an approxi-
mately horizontal beam sleeved on the shaft
and vertically adjustable thereupon, brushes
suspended from sald beam in operative con-
nection with the upper surface of the hearth,
and adjusting-screws for vertically adjusting
the said beam, substantially as described.

17. In an ore-roasting furnace, the combi-
nation of a perpendicular rotary shaft, a ro-
tary hearth attached to said shaft, an ap-
proximately horizontal beam sleeved upon
theshaft and vertically adjustable thereupon,
brusheshaving shafts journaled in said beam,
adjusting-screws for vertically ‘Ldj usting the
beam, and mechanism for turning the bl ush-
shafts in their bearings in the beam to angu-
larly adjust the br ushes subsmntmlly as de-
scribed.

18. In a fmnaee, the combination with a
disk-shaped rotary hearth, of a circular arch
supported beneath the hea;rth,' a burner-pipe
supported on the arch and provided with a
gas-supply pipe, means for preventing the es-

cape of heat and the products of combustmn_

between the edges of the hearth and arch,
and a discharge- _chute surrounding the hear th
and arch, substantially as dese’ribed.

19. In a furnace, the combination with a
disk-shaped rotary hearth, of a circular arch
supported beneath the hear th, a burner-pipe
supported on the arch and pmwded with a
gas-supply pipe, means for preventing the es-
cape of heat and the products of combustlon
between the edges of the hearth and arch, a
discharge- chute surrounding the hearth and
arch, a,nd a coolmmehambel into which said
chute discharges, substantmlly as described.

20. In a furnace, the combination with a

disk-shaped rotary hearth, of a circular arch
supported beneath the health a burner-pipe
supported on the arch and provided with a
cas-supply pipe, means for preventing the es-
cape of heat and the products of combustion
between the edges of the hearth and arch, a
discharge- chute surrounding the hearth Ehlld

arch, a funnel shaped.- coolmn*-ehambel ar- |

o

ranged beneath the archinto which the chute

discharges, and a conveyer arranged beneath
the lower end of the cooling- ehambel sub-
stantially as described.

21. In a furnace, the combination Wlth a
disk-shaped 1013&137 hearth, of a circular arch
supported beneath the health, a burner-pipe
supported on the arch and provided with &
cas-supply pipe, means for preventing the es-

cape of heat and the products of combustlon_

between the edges of the hearth and arch, a

“chute surrounding the hearth and arch, and

a central downtake - flue extending down
through the arch and communicating with a
lateral offtake-flue leading outside the fur-
naces, substantially as described.

22. In a furnace, the combination with a
disk-shaped rotary hearth, of a hopper ar-

ranged centrally above the hearth, a feed-

1egulat01 arranged in the hopper, a radial
brush-support carrying brushes disposed over
the hearth, means for ad,]ustmfr said brushes,
a circulararch supported beneath the hearth,
a burner-pipe supported on the arch and pro-
vided with a gas-supply pipe, means for pre-
venting the escape of heat and the products
of combustion between the edges of the hearth
and arch, a discharge-chute surrounding the
hearth and arch, a funnel-shaped cooling-
chamber arranged beneath the arch into
which the chute discharges, and a conveyer
beneath the lower end of the cooling-cham-
ber, substantially as described. |

23. In a furnace, the eombination with a
disk-shaped rotary hearth, of a circular arch

supported beneath the hearth, a burner-pipe

supported on the arch and provided with a
gas-supply pipe, means for preventing the es-
cape of heat and the products of combustion

between the edges of the hearth and arch, a

chute surrounding the hearth and arch, &
central downtake-flue extending through the
arch, a cooling-chamber into whlch the said

-chute discharges, a worm conveyer for car-

rying off the ore from the cooling-chamber, &
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hopperarranged over the hearth and provided

with a feed- 1ewu1at1no* device, and adjustable

brushes dlsposed over the hear th, substan-
tially as described. -

In testimony whereof I have hereunto set
my hand in presence of two subscnbmﬂ' wit-
nesses.

J AMES P. CALNAN.,

Witnesses:
F. W. LE PREVOST,
MARK A, WALSH.
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