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UN ITED STATES PATENT OFI‘ICE

ALVA D LEE OF BROOKLI}IE M_ASSAGHUSETTS
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-
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~ Application filed April 3, 1807, Beriel No. 386.065; -

Patented Jan. 14, 1908.

To all whom it may concern:
- Be 1t known ‘that I, ALva D. LEE a c1tl-

zen of the United States of Amerlm and a
resident of Brookline, in the county of Nor-

folk and State of Massachdsetts
vented certain new and useful Im]}rovements

. in Furnaces fcr Roasting Ores, of which the |
following 1s°a specifice. tion.

This invention relates to ronetlng fur-

naces and has for its object the production

- of a furnace which me{lbe charged with ore

from the top and which will thoroughly
mix the ore as it passes from the top to the

bottom so that the great est amount of the

5 surface of said ore will b
" action .of the preducts of combustion as | .

‘they pass from the bottom of the fumaee

to the outlet at the top.

~ The , invention. consists in. ‘certain nove]
feetures of construction and arrangement

~of parts:which will be readily understood

bv reference to the description of the draw-

- ings.and to the claims hereinafter given.

o _25

' vertleel section of the same.

. throughout the several ﬁgures of the draw- !

- 50

-the furnace.
- .its interior face a lining

. through which"extends the tangential open-
~“ings 15 in each of which is mounted an oil
4D
~: - casing 10 is' mounted and in the bottomof a |

‘- -*-;-'_'_Well 18 18 mounted an annular bed 12 1n 4 ]
i standing the intense heat of the furna.ce_

Of the drawings: Figure 1 represents sn

-{,levatlon of a furnace embodymg the fea-

tures.of this invention. Fig. 2 represents a

sents a ‘horizontal section on lme 3—3 on

~ Fig. 2, and Fig. 4 represents a horizontal
30

sectmn on line 4~——4 on Fig.

- Similar characters deSLgnate like parts

ngs.
% the drawmﬂs, 10 represents a cylin~
) drlcel casing havmcr secured to the top
thereof a comical casing 11 in axial line
- therewith.” The upper end of the conical
.section 11 terminates In an- outlet 12
“through which.the products of combustion

40

are pemntted to pass from the interior of

The casing 10 has secured to
14 of firebrick

burner. Beneath the floor 17 on which said

-:channel of which is mounted a plurality of
“rollers 20 on which the disk member 21 is
adapted to be revolved by means of the pin-

.ion 22 meshing with the gear teeth 23 on the

' ~under face of said revoluble member 21.

The pinion 22 is mounted upon a shaft 24

"'revelved in any
55 19 i3 embedde

sultable manner. The bed
in concrete and et the center

[ & support 25 carr}'mfr a

have 1n- !

| Sheft

resented to the

Fig. 3 repre-.
'| 37 By means of the plate 39.

| 11 and is continued through t
{ 12, © The lining

urehtv of anti-fric-
tion members 26 upon which rests‘the hub 27
of said revoluble member 21. The hub of
thls disk-like member 21 has mounted there-

in a hollow cylindrical shaft 28 extending up-
wardly in axial line-with said hub 27. “The

with an ‘nlet pipe 29 through which a cooling
agent riay be admitted to the bore of said
28 to be utilized as herelnafter de—

60

central hole of this shaft 28 communicates

65

seribed. . To the upper end of the shaft 281is

secured a disk 30 and intermediate the hub

27 and the disk 30 are other disk members
31, 32, and 33 each of which 1s of greater

dmmeter than the disk next above.
Interposed between the disks 30 and 31 is

the tubular member 34 of greater diameter
than the exterior of that portlon of the shaft

28- which passes through the same 1n axial

line therewith.” In like manner a tubular
member 35 of larger diameter 1s interposed

stili larger member 36 1s mterpoeed between
the disks 32 and 33.. Betw een the disk 33

. and the revoluble member 21 is a c¢ylindrical

casing 37 and outside of this1s & still larger
ﬂ"llndrlcal casing 38 connected to the casing

. 'To the exterior of the disks 30 31 32 and
33 and the tubular casings 34, 30, 36, 37 and

70

75

| between the dlSkS 31 end 32 while another

80

85

38 and the plate 39 1s secured & covering 40 -

of firebrick or similar material capable of

“‘1thstendmﬂ the Intense he&t of the: furna.ce :

That ortmn of the covering 40 which is
above the disk members 30, 31, 32, and 33
has its upper face inclined to form suitable
shelves 41, 42, 43, and 44, the outer edge of
each of which e\tends further from the axis
of the shaft "8 than the shelf nnmedmtely
above.

The casing 11 has secured to the interior
face thereof a plurality of inwardly extendirg
annular plates 45 each pair of which are se-

cured together at their inner edges intermedi-

ate the shelves 41, 42, 43, and 44. These

90 .

b

100

lates 45 have secured thereto a lining 46 of
irebrick or similar material capable of with-

This hmng 46 extends to the toK of thf casing
e outlet pipe

46 forms a plurality of in-
clined shelves 47,48, 49, and 50 extending in-
wardly beneath the pm]ectmﬂ' shelves 41, 42

43, and 44 of the revoluble central member.
Fach of these projecting shelves 41, 42, 43,

of eald tube 1s embedded in & similar manner ) and 44 has secured to the outer a.nd under

1086

114

i*ti:rﬂ LT



a2 876,567

48, 49, and 50 so that as thie membher 21 re-

ot

. 1€

volves about its axis these plates 51 .will
scrape the ores or other material collected
upon the shelves 47, 48, 49, and 50 and force
them therefrom permitting themtodrop onto
the shelf immediately below forming part of

‘the revoluble central member.  Codperating

with each of these shelves 41, 42, 43, and 44

of said revoluble central member are a plu-
ralityv of fixed inchined blades 52 which, as the

central member with the shelves 41, 42, 43,

~and 44 revolve, scrapes the ore from said

15

10

o aIr
.provided with a suitable va

shelves and ecauses it to drop from each of
said shelves onto the fixed shelf immediately
below. The ore admitted to the furnace 1s

‘charged from a floor 53 above the furnace

through the charging cone 54 which delivers

the ore to the furnace in axial ine with the

revoluble shaft 28 so that as the ore passes
through the charging cone 54 1t 1s delivered

upon the inclined shelf 41 and seatters radi-

ally thereon to be scrapad therefrom by the

blade 52 as the shelf revolves.  These mixine
. e

blades 52 are secured to pipes 55 extending
mmwardly from the interior of the casing 11.

- Theower end of the pipe 55 is connected to a |
~suttable pump 56 which forces water or some

other cooling agent from a suitable tank 57

through the pipes 55 on either side of the in-

terior of the casing 11, said pipes passing
through the casing at its upper end and com-

‘municating with an annular ripe 58 on the

exterior of said ecasing from which the waste
water 1s discharged through the pipe 59. Ac-
cess to the various shelves on the interior of

‘the casing 10 and 11 is secured through open-
ings 1n the exterior of the casing which are

normally kept closed by the doors 60, the in-
ner face of whichi is protected by firebrick 62
i a well-known.manner. -

To the exterior of the casing 11 is secured
the brackets 63 supporting an annular air
tube 64 and an annular oil tube 635, air being
sup{)]ied to the tube 64 from the compressed

ir holder 66 through the pi{}e 67 which is

ve 63 therein.

he oil tube 65 is supplied with oil from the

oll tank 69, said o1l being forced Into said

tube 65 under pressure through a pipe 70 by
means of the pump 71. . o

The pumps 56 and 71 are both driven by a

shaft 72 mounted in bearings ;s and driven

by & belt 74 upon a puiley 75 secured thereto.
A tank 76 containing stea:n is connected by

- a line of piping 77 to an annular tube 78

within the casing 11 immediately above the
casing 10, The steam admitted to this an-

g0 nular tube 78 is subjected to the intense heat
- of the furnace and superheated thereby.

- Radiating from. this annular. tube 78 ave a

plurality of pipes 79 each of which commu-
nicate with an otl burner SO extending into

face thereof a plate 51, the lower edge of | with compressed air through the
which codperates with the top of a shelf 47,

from the annular tube 64 while oil fromn the
annular tube 65 1s delivered to said burner
through the pipe 82.  This burner forms no
part of the present invention and may be of
any well-known construction. The mouth
of the burner 80 extends into the tangential

passages 15 and delivers a flame directly into

the path of the ore which is carried upon the
shelf 39 of the revoluble central member, the

path of movement of said ore being in the di-

rection ol the arrow “a’’ on Fig. 4. .

The firebrick lining 14 of the casing 10 at
its upper level projects over the shelf 39 ex-
cept at one point, 83, where it is cut away to
permit the ore upon-the shell 39 to pass
downwardly upon ihe shell 84, the ores on
the shelf 39 being deflected Into this cut-
away, portion by means of the .curved
blades 52. o ) ' |

The ore upon the shelf 84 is carried with
the revoluble member about its axis and in
so doing comes into contact with the deflect-
ing plate 85 by which the ore 1s deflected
through the exit 86 and discharged from the
furnace. From the steam pipe 77 extends a
valved pipe S7 the mouth of which extends
into the trench above the shell 84 permitting
a Jet of steam to act*upon the ore before its
final discharge from the furnace to disinte-
grate 1t and remove therefrom any volatile
metals such as sulfur and arsenic which may
be included therein. e |

The fixed blades 52 co-acting with the
shelves 41, 42/ 43, and 44 are curved similar
to a plewshare so that as the ores are
nmcved against them the ores will be turned

ot the ores and continually bringine new sur-
faces to the action of the heat passing
through the furnace. |

The plates 51 upon the revoluble member
co-acting with the shelves 47, 48, 49, and 50
simply act as serapers to remove therefrom
any ore which may have landed upon these
shelves and cause it to be discharged onto
the revoluble shelf beneath. |

The casing is made conical In shape so that

as the heat generated in the casing 10 passes

upwardiy through the annular passages be-
tween the revoluble member and the lining

46 the same propurtion of heat is practically
maintained at the top as at the bottom
owing to the smaller area. : -

The flames from the burners S0 pass up-
wardly i the form of a vortex around the
revoluble member to the outlet at the top,
these flames passing in the opposite direction
to the movement of the ore on'its way to its
discharge outlet at the bottom.  This action

subjects the ore to an intense heat througl-

out 1ts movement in the furnace. the orve he-
ing continually passed trahsversely through
the {lames by the actien thereon of the vari-

65 an opening 15, said burner being supplied | ous blades and scrapers.  This makes a very

pipe 81

upun the shelves causing a thoroueh mixture

70

80
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100
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effective roasting furnace which permits of 2

'r

L]

6. In & ro&étinéz furnace provided with an

.. 3'[!_"

continuous supply of ore-to be fed to the top | ore inlet at the top, the combination of a rev-"-
where 1t is immediately subjected to the in- | oluble member bencath said inlet provided

- - tense heat from the burners passing through ! with a plurality of projecting shelyes at vari-

- 5 the tortuous passages on its way to the out- | ous levels: a cusing surrounding said revolu- g

- let 12, the ore in passing downwardly being | ble member; an annular extension on said
tumbled {rom one shelf to aaother, first upon casing beneath each shelf; a plurality of

. -a movable shelf and then upon a fixed shelf, | blades on said revoluble member codperating
f being turned over when on the movable | with each extension. . *
10 shelves by means of the curved blades 52 7. In a roasting furnace provided with an »5

. and thereby thrown upon inclined fixed | ore inlet at the top, the combination of a rev-

- shelves from which they- are scraped by | oluble' member beneath said inlet provided
means of a movable blade 51. This opera- | with a plurality of projecting shelves at vari-
tion 1s repeated several times as the ores | ous levels: a casing surrounding said 1evolu-

15 pass from the top tp the bottom where they | ble member; an annular extension on said g
- are delivered into any suitable receptacle casing beneath each shelf, the inner wall of

- (not shown). T { each of which'is at a greater distance from

- The advantages to be derived from a fur- | the axis of sald revoluble member than that

~nace of this construction and the operation | of the extension above.

20 thereof it is believed will be fully apparent| 8. Tn g Toasting furnace provided with an g5.
without any further description. | _j ore uief at the top, the combination of a rev-
. Having thus descriped my invention, I | cluble shaft: a casing mounted thereon hav-
cclaim: - | | | | ing radial arms at various levels; a fire-brick:
1. In a roasting furnace provided with an | exterior covering for said ‘casing and said -
‘25 oreinlet at the top, the combination of a hol- | arms forming a plurality of shelves: an ex- g
- low revoluble member beneath said inlet: a | terior furnace casing; and means for supply-
plurality of projecting shelvessecured thereto ing heat to said furnace.
at various levels; a plurality of cylindrical 9. In a roasting furnace prcvided with an
casings surrounding said revoluble member | ore inlot at the top, the combination of a hol-
30 between said shelves; and means for supply- | low revoluble casing having radial arms at 95
ng heat to the bottom of said furnace. varous levels; a fire-brick exterior covering .
- 2, In a roasting furnace provided with an | for said casing and said arins forming a plu-
ore inlet at the top, theé combination of a rev- | rality of shelves of successively greater diam-
oluble member beneath sald inlet provided | eters from top to bottor.i; an exterior furnace
35 with a plurality of projecting shelves at va- casing;'and means'for s:pplying heat to said 100

- rious levels, each shelf being of greater diam- | furnace, - | o R

eter than the one above ii; a casing surround- { 10. Ina roasting fuma,aeprovided with an

ing said revoluble member; and means for | ote inlet at the top, the combination of a e

supplving heat to the bottom of said furnace. I hollow ‘revoluble casing having radial arms -
40 3. Ina roasting furnace provided with an ! at various levels; a five-brick exterior cover- 195
- orcnlet at the top, the combination of a rev- | Ing for said casing and said arms forming &.

oluble member beneath said iniet provided plurality of inclined shelves of successively

with a plurality of projecting shelves at vari- greater diameters from top to bottom: an .

ous levels, each shelf being of greater diame- | exterior furnace casing; and mea:s for sup-
45 ter than the one above it; a casing surround- | plying heat to said furnace. | 11

- Ing said revoluble member; fixed blades se- | 11. In aroasting furnace provided with an
cured to the casing codperating with each | ore inlet at tho top, the combination of a
shelf; and means for supplying heat to the | hollow revoluble shaft; a casing surrounding

.- -bottom of said furnace. . i'said shaft and reveluble therewith having
50 4. In a roasting furnace provided with an | radial arms at various levels; a fire-brick ex- 11z
ore inlet at the top, the combination of a rev- | terior covering for said casing and said arms
oluble member beneath said inlet provided | forming a plurality of inclined shelves; an
 with 2 plurality of downwardly inclined pro- | exterior furnace éasing; an interior facing of

Jecting shelves at various levels and of vari- | fire-brick for said exterior casing; and means

55 ous diameters; g casing surrounding said rev- | for supplying heat to said furnace. 120
- oluble member; and means for supplying |  12. Ina roasting furnace provided with an.

heat to the bottom of said furnace. | ore 1nlet at the top, the combination of a

- 5. In a roasting furnace provided with an | hollow revoluble shaft; a easingy surrounding
ore nlet at the top, the combination of a rev- | said shalt with which 1t revoives and s¢p-

go: vluble member beneath said inlet provided | arated therefrom by an annular space saul 193

‘with a plurality’of projecting shelves at ¥ari- | casing having radial arms at various levels:

-ous levels; a casing surrounding said revolu- | a fire-brick exterior covering for said casine
'ble member; an annular extension on said | and said srms forming a plurality of inclined
‘casing beneath each shelf; and means for sup- shelves; an exterior furnace casing; an in-
¢5> Plying heat to the bottom of said furnace. | terior facing of fire-brick for said exterior 130
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4.

casing having inward extensions beneath

each revoluble shell: and means [mf supply-

iy heat tosaid furnace. |
5. Inaroasimg furnace provided with ap

ore inlet at the top, the combination of a

hollow révoluble shaft: a casing surrounding

sand shatt with which 11 revolyves and Sep-

arated therefrom by an annular space said
casing having radial arms at various levels;

a fire-brick exterior eovering for said casing

and sard arms forming a plurality of shelves:
an exterior furnace casing: means for sup-
plving heat to saikd furnace; and means for
supplyving a cooling agent to the interior of

5 osatd revoluble easine.

4. o a roasting furmace provided with an

“are inlet at the top, the combination of a

hollow revoluble casing having radial arms
at varons levels: a fire-briek exterior cover-

my for <and casthg and said arms forming a

Chinadity of  shielves: an exterior furnace
costng s means for supplving heat to said
birnace: means for supplving a  cooling
arert to the mtertor of said revoluble casing:
i baser anti-friction members between said
base and revoluble casineg: and means for
revolving <anl casing. | | o

15. hiaroasting furnace provided with an
ore 1nlet at the top, the combination of a
hollow revoluble casing havine radial arms
at various levels: a fire-briek exterior cover-
ing for satd easing and said arms forming a
pluraliiy ~of shelves: an exterior furnace
casing; means for supplving heat to said
furnace: an ore exit at the bottom of said
furnace: and a defleetor codperating with said
revoluble member to secure the discharee of
the ore through <aid exit. -

6. -In a roasting furnac# provided with an

ore mlét at the top. the combination ol a

hollow revoluble casing having radial arms

at vartous levels: a fire-brick exterior cover-
iy for said casing nd said arms forming a
| phll'allll}‘ of shelves: an exterior furnaee

asing: means for supplving heat to said
revoluble casing: and a plurality of burners
at the bottom of said l]
into the path of move-
ment of satd ore. . - -
17. I a roasting furnace provided with an
ore inlet at the top, the combination of a

hollow revoluble casine having radial arms

| G:I+

at various Jevels: a fire-Iriek extertor cover-

my for satd easing and said arms forming a
plurality of shelves: an exterior furnace eas-
ig: means for supplving heat to said fur-
tee:s means for supplying a cooling agent to
the mtertor of <aid revoluble casine: an ore
exit at the bottomr of said fernace: aned a
deflector codperating with said  revoluble
member to secure the discharge of the ore
through said exit. ’ ‘
IS0 Ina roasting furnace

hollow revoluble casing having radial arms

urnace adapted to

provided with an
ore talet at the top, the combination of a

F
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at various levels; a fire-brick exterior cover-
ing for said casing and said arms forming a
nlurality cf shelves;
1ng; means for supplying heat to said fur-
nace; means for supplying a encling acent to
the interior of said revoiuble casing; a base
anti-friction members between said base and
revoluble casing; means {or revolving said
casing; an ore exit at the bottom of said
furnace; and a deflector codperating with
sald revoluble member to secure the dis-
charge of the ore through said exit.

19. Ina roasting furnace provided with an
ore Inlet at the top, the combination of a
revoluble member beneath said inlet pro-
vided with a plurality of projecting shelves
at various levels, cach shelf being of greater
diameter than the one above it: a casing
surrounding said revoluble member; fixed
blades secured to the easing codperating with
ach shelf; means for applving a cooling
acent to satd fixed blades; and means for
supplying heat to the bottom of said furnace.

20. In a roasting furnace provided with 2n
ore inlet at the top,Ythe combination of a
hollow revoluble member beneath saiwd inlet:

| 2 casing revoluble therewith but separated

therefrom by an annular space provided
with a plurality of projecting shelves at
varous levels; a casing surrounding said
revoluble mewmber; a plurality of openings
through said casing at various levels to
attord access to said shelves; closures there-
for; and means for supplying heat to the
bottom of said furnace.

21. In a roasting furnace provided with an
ore Inlet at the top, the combination of a
revoluble member beneath said inlet pro-
vided with ‘a plurality of projecting shelves

at various levels; a casing sSurroundine satd

revoluble member provided with a plurality
of wwuardly projecting shelves: and. a plu-
rality of burners tangentially located and
adapted to direct their flames in the path of

“movemetit of the ores on said shelves.

i);)

- il Al &

In a roasting furnace provided with an

-ore mlet at the top, the combination of a

revoluble niember beneath said inlet pro-
vided with a plurality of projecting shelves
at vauous levels: a conical easing surround-
g said revoluble member provided with a
plurality of inwardly projecting shelves; and
a plurality-of burners adapted to direct their
[lames in the path of movement of the ores
on said shelves. | |

25, -ina roasting furnace provided with an

ore inlet at the top, the combination of a
revoluble. member beneath said inlet pro-

vided with a pluralitveel projecting shelves

at various levels; a casing surrounding said

revoluble member provided with a plurality
of mwardly projecting shelves; and a plu-
rality of burners tangentially located and
adapted to diveet thetr flames in the path of

an exterior furnace cas-
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- Pass to the outlet

24 In
ore mlet

Lo eause the

876,567

at the top in t f |
Vortes. p in the form (?f 3]

1 roasting furnace provided with an

ot I pass ore from the top to the
"t‘nl"mll *l” 2 distorted helical path; and tan-
= It Hevices exte ' .
o suid] foodee \ttmlmg.thmugh the walls
R nace and adapted to project flames
O the interior thereof in such a manner as
products of combustion to be
the bottom of the furnace to the
of in the path of movement of said

foreed from t)

top there
ore,
I)r' . | - | -
=2 Inaroasting furnace provided with an
ore inlet at the

e . at the top, the combination of a
ans for passing the

top, the combination of a
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means for passing the ore from the top to the
bottom m & distorted helical path; and tan-

. gential devices extending through the walls

of said furnace and adapted to project flames
into the interior thereof in'such 8 manner that
the products of cembustion will be forced
from the bottom of the furnace to the top

in the path of movement of said ore and in

the opposite direction. *

Signed by me at Boston, Mass., this 27th 25

day of March, 1907. + '
| ALVA D. LEE. -
Witnesses: S
WarLter E. LoMBA=rD,
-EpNA C. CLEVELAND. -
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