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No. '785,43%.

Patented March 21, 19035.

UNITED STATES PATENT OFFICE.

CHARLES H REPATH AND FRANK E. MAR(JY OF l‘iEWr YORK, N Y A‘i-
SIGNORB TO FRANK KLEPETKO, OF NEW YORK N. Y.

ROASTINGE-FURNACE._

SPECIFIGATION formlng pa.rt of Letters Patent No 785 437, dated March 21 1905
Application ﬁled May 9, 1904. Eena.l No. 207,100,

To all whony i€ may CONCET b

Be it known that we, CuarLEs H. REPATH
and Frank E. Marcy, citizens of the United
States, residing at New York, in the county
of New York and State of New York, have
invented certain new and useful Improve—
ments in Roasting-Furnaces, of which the fol-

lowing is a full, cle‘u' and exact description,
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Flg 1.
line 4 4 of Flg 1.

reference bemo* had. to the accompanying

drawings, formmcr a part hereof.

‘Qurinvention has relation to improvements

in roasting - furnaces; and it consists in the
novel arrangement and cormbination of parts
more fully set forth in the specification and
pointed out in the claims.

In the drawings, Figure 1 is a combined

vertical section and elevation of the furnace,

the plane of section. bemg taken through the
middle of .the fire-box.
and part section on the line 2 2 of Fig. 1.

Fig. 8 is a horizontal section on line 3 3 of
Fig. 4 is a horizontal section on the
Fig. 51sa deta,ll showing
a rear elevation of the ore-conveying shield.

Fig. 6 is a side elevatlon thereof
top plan thereof. “Fig. 8 is a detail showmg
a section of the furnace in elevation with por-
tion of the wall removed to show the inclined

bottom of the marginal discharge-openings
which conduct the ore from one hearth to the
next hearth beneath. Fig. 9 isa detail show- |

ing an elevation of the dwerted draft ore-con-
veying shield. Fig. 10 1s'atop plan_thereof,
and Fig. 11 is a vertleal section on line 11 11
of Fig. 10.

The present improvements are dlreeted to
the general class of roastma'-furnaeee known
as the ‘‘MecDougall” or “turret” type, the

purpose thereot bemcr to so qualify the de-

tails of this typeas to ‘make it specially adapt-
ed for the roasting of zinc-blende with a view
not only of converting the ore into the form
of oxid, but also mth a view of preventmg
any loss thereot and with a further view of
saving the sulfurous anhydnd formed in the
roasting operation. It is to be understood,
however that the furnace need not necessa,rlly
be lesl:rleted to the roasting of zinc-blendes,

- Fig. 2 is a top plan

Fig. Tisa

e —

adeptlon to any furnace where it would be 50

advantageous to do so. The aim in zinec-
roasting is to convert the sulfid into the oxid,
and to accompllsh this the ore must be ﬁne,
(or about such as will pass through a six-mesh
screen,) the temperature high, and the roast-
ing must be slow and careful with frequent
stirring. Of course it is never economical to
eﬂect a complete elimination of the sulfur;
but in good practice to reduce the amount

"_combined with the zinc, iron, and lead to at
least one per cent. for every part, by weight,

of sulfur remaining in the ore means approxi-
mately two parts of zinc that are lost in the
subsequent metallurgical process that follows.

The reaction that takes place may be ex-

pressed as follows:
ZnS+80=Zn0-}S0:.

The sulfurousanhydrid escapes partly as such;

but by catalysis a portion is converted into
snlfuric anhydrid, which combining with the

zine oxid forms the neutral sulfate of zinc.

The latter at a red heat is decomposed into
basic sulfate and sulfuric anhydrid, thus,

55
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4Z0S0:=3Zn0,ZnS50:+-350s,
the sulfuric anhyd rid being in turn split up
into sulfurous anhydrld and oxygen. The

basic zinc sulfate is not decomposed until after

a preliminary roasting by the aid of external
heat, which must be suflicient to bring the ore
up to a bright red heat. -Thisdecomposition
of course has reference also to the elimination
of the normal sulfate constituent by conver-
sion thereof into oxid, thus,

ZHSO4: ZIIO—|-S()2+O

-and this is one of the several objects which
our present furnace is designed to accomplish.

A further object of our.present invention is
to prevent the exposure of the ore (especially

30

Q0

the fine particles thereof) to the upward draft -

of the gases disengaged during the roasting

operation; it being well known that such up-

ward draft will carry the fine particles with it

“and in time entail a conSIdera,ble loss of ore..
"In the present instance this is.accomplished

 the novel tedturee thexeot bemg ca,pable ot i-by causing the ore to slide from one hearth to

95
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the next hearth below instead of being per-
‘mifted to drop through space and encounter

the upward draft referred to. In a generic
sense this idea of permitting the ore to slide
is not new, dust-preventing devices having

‘been described by us in United States Patent

No. 740,589, issued to us under date of Qcto-

“ber 6, 1903 such devices being there shown
in the form of spouts and annular rotatable

shields. Yet with these the ore 1s more or
less precipitated and does not slide as gradu-
ally as in our present furnace.

present-imprevement, too, the ore as it slldes
from. one hearth to the one next.below is ini-

tially conducted in the direction in which it is

raked after being once’ deposited on said
hearth—that is to say, in dropping from a
centrally - discharging hearth the ore slides

- away from the axis of rotation of the stirring-

20

shaft, (either radially outward from said axis

.or at rlcrht angles to the radius of the Cross-
section of the shaft, )therebv starting . in its

course toward the outer margin of the hearth
which discharges.at such margin, and in drop-

ping from a marginal-discharging hearth the
oreslides toward the shaft or toward the cen-

. ter of the hearth discharging at such center.

30

335

In this way the rakes whlch direct the ore 1n

proper direction on the hearths during the |

stirring operation are materially assisted, and
congestion of ore at either the center or mar-
oin is avoided.

Other advantages flowing from our present
construction will be apparent from a detailed
tl:lescrlptmn of the invention, which is as fol-
OWS:

Referring to the. drawmgs., F represents the
furnace, and 1 2 3 4 5 6 7 the several hearths

- 1n which the material is treated, the ore drop-

40
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o rlal
1s the rotatable hnllow stirring-shaft 8, from

ping from the upper hearth snccesswelv

through the several hearths until it is de-

livered into the discharge - hoppers C C,

(through openings O O on one side of the bot-
tom hearth,) the hearths being provided, re-’
spectively, with centraland marginal openings

or apertures ¢ & for the passage of the mate-
Passing centrally through -the hearths

-~ which radiate the series of superposed hollow

{50

rabble -arms 9, extending into the several
hearths and c_ai'rying- rakes or' blades 10, by
which the material is stirred and successively

 fed from one hearth.to the hearth immediately

59

60

- of the rakes.

beneath it, all as fully understood in furnaces
of the McDougall type. In the present case
we .provide the sixth and seventh hearths

with three’ rabble-arms each, (there being but
~ two in each of the remaining hearths,) where-
by we increase the stirring, at the same time

giving the ore a greater travei along the path
We are thus able to dlscharcre

~ the ore on one side of the furnace rather than
by the six marginal openings b set at sixty

65 two. lower hearths are supplied w1th heat a furnaee

degrees apart, as on the hearths 2 and 4. «‘The

With our.

or for any available purpose.

785,437

from a fire-box B from which the ashes drop |
into a hopper C, the produets of combustion

from said fire-box passing through hearths 7

and 6 (see arrows, Fig. 1) and out through

a, lue 11, leading from the sixth hearth. The

purpose of the fire-box is to effect the second-

ary roasting which splits up the basic sulfates
that are formmed on the upper hearths. The
probable reactions by which this splitting up
or decomposition is effected has been indi-
cated above. . The sulfurous anhydrid (SOs)

escapes through the flues 12 from the top of

‘the furnace, bemg saved and subsequently

utilized for the manufacture of sulfuric acid
The stirring-
shaft and rabble-arms are preferably water-
cooled, as in our patent above referred to.
Startmg from the upper hearth the ore is dis-
charged centrally therefrom onto the second
hearth, then from the margin of the second
hearth onto the third hearth, then centrally
from the third hearth onto the fourth hearth,
and so on, as clearly seen from the drawings,
when it is finally raked into the discharge-

‘hoppers C C. As was stated above, the ore

in the present instance slides from one hearth

'to the hearth next beneath it, and on hearths

2 and 4 we mount at the base of the rabble-

70
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arms, 1mmed1ately under the centrally-dis-

charging openings @, leading from the hearths
above, the shields, which not only serve to
conduct the ‘ore from the hearth above in a
continuous and uninterrupted path, but per-

95

mitting the top layers of sliding ore to indi- .

rectly protect the under layers or fines from
the upward draft, Fig. 1.

100

These shields and . .

their manner of attaehrnent to the rabble-arms

may be described as follows: Kach shield is
composed of a horizontally-disposed platform
or initial ore-depositing surface 13, from

~which extends downward an inclined portion

13’, the ore being first deposited on the plat-

10§

form or surface 13 and piling up as high as

the hearth from which it is delivered, Fig.'1,
thereby giving a continuous path for the ore

110

to slide to the next hearth below. The ore -
after leaving the platform 13 slides down the

| iricline 13, the inner edges of both the plat-

form and 1nelme and the outer edge of the

incline being provided with upwardly - pro-

Jecting flanges 14 to' prevent- the ore from

falling over the edge of the shield. :The
shleld is provided w,tth cast-iron hooks 15,

whose recesses 16 engage the opposite pro-

jecting ends of the extsnded bolt 17, the latter
constituting one of the series of bolts by which
the basal flange 18 of the rabble-arm is cou-

pled to the - ﬂan e 18" of the stub-arm 9 of

the stlrrmg—shatt This extended bolt, with

‘the aid of the supports 19 and. 20, formed, re-

Speetwely, with the parts 13 and 13', gives a .

‘method by which the shield becomes secure, -
‘the same belng readily removable- without

the neeessmt’r of first closing and cooling the -

115

120

125

ThlS shleld mlght of course be a 130
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double one (the one shown here being sin-
gle)-—that is, there could be an inclined por-
tion 13" on each side of the rabble-arm: but
this would be of no advantage, as the ore
would always slide on one side or the other,
and therefore 1t is only necessary to increase

the area of the platform 13 and the ore will

always go in one direction. From the draw-
ings 1t 1s apparent that the general dip of the
inclines 13" is away from the axis of the stir-
ring-shaft and in a vertical plane disposed at
right angles to the radms of the cross-section
of said shaft.

The shield above descrlbed is admirably
adapted for the purpose for which the same
1s Intended in the relation the same occupies
in the furnace; but in the sixth hearth a

qualified form of shield must be employed,

one which while permitting the calcines to
slide from the fifth hearth will at the same

time serve to divert the courses of the prod-

- ucts of combustion from the fire -box into

23
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the flue 11, so as to prevent these products

mixing with the SO, gases passing upward
throuO‘h the first five hearths. This diverted
draft-shield 21 is in the shape of a (prefer-
ably) eylindrical enlargement of the water-
cooled stirring-shaft, the rabble-arms being
carried dlrectly thereby It is in the nature
of a chamber or drum through which the
water freely circulates, and between the stub-

arms 9’ ‘thereof the peripheral walls are

formed into a series of inclined planes or sec-
tions 21’, leading radially outward and serv-
ing to conduct the ore from the fifth to the
sixth hearth,.-the ore being previously de-
posited on top of the drum and piling up into
the opening « leading from the fifth hearth,

- thereby making the passage of the ore from
40

the fitth to the sixth hearth continuous, Fig.
1. Pivot&l]v swung from the top of the drum

oppostte the inclined sections 21’ are aprons

22, which are free to swing outward, and thus
allow large lumps and broken Iakes to pass
down the mclme% Fig. 11. The aprons are
swung on trunnions 23, resting in suitable
buumﬂ*s or depressions formed on top of the
drum. This shield 21 thus permits the cal-

cines to slide down into the sixth hearth, at

the same time diverting t>he draft _into the,
qmoke-ﬂu@ 11, as alleada expla,med Kach

apron 1s provided with a perforated lug 23"

for the insertion of the hooked end of a rod
by which the aprons can be readily lifted out

of the furnace while hot and in a similar man- |

ner replaced.

The marginal openings / 1n the present fur-

ace are located fiot in the floor separating
two adjacent hearths, (as in the majority of
furnaces of this type,) but arc preferably
formed in the body of the outer peripheral
wall or casing of the furnace. These open-
ings b are loca,ted pretembhf opposite to the
doors D for pr &etmal and' economic reasons.

They aremade much larger than ore-discharg- |

the shaft.

ing openings in the standard furnace, soasto
diminish the velocity of the gases passing
through them, thereby reducing the percent-
age-of loss of fine particles of ore carried up-

ward mechanically by such rising currents,

The intake end of the opening Jis confined
between the points ¢ d, the ore entering be-
tween these points and sliding down the in-
clined bottom of the opening, Fig. 3, which
bottom conforms to the general peripheral
curvature of the furnace-casing, after which
the ore slides down the inwardly-directed dis-
charge end ¢ of such bottom, there to be re-
ceived by the next hearth beneath and subse-
quently raked to the center of the latter hearth.
Between the point & and the end of the open-
Ing opposite the point ¢ 1s inserted a cast-iron
shield or plate 24, by which the ore is pre-

vented from falling into the opening until af-

ter 1t has come opposite the points ¢ and .

‘The plate 24 is held in place by resting against

the brickwork at the point 7, Fig. 3, the
base thereof being secured by a pin 25. This
shield or plate can be readily replaced through
the adjacent door D. The arch i1s supported
by the cast-iron member 26 and special brick.
Thus whether the ore descends through a cen-

tral or marginal discharge-opening it slides
“down 1n a continuous stream from one hearth

to the next hearth beneath until 1t 1s finally
raked into the hopper% below the bottom

| he.-:ll‘th

The feed MPCh‘LDlsm while not distinctively
new may be briefly adverted to as follows: It
consists of a hopper 27, having tapering sides
forming arectangular-shaped bottom in which
there 1s a cast-iron plate 28, which nearly
closesthe hopper. Upon thisplate there rests
a rake 29. The ore is fed into the furnace by

the reciprocating movement of this rake over
the plate, whereby the ore 1s discharged over

the edge of" the latter and falls into the fur-
nace. Therake isreciprocated by the cam 30,
which is revolved by the stirring-shaft. As
this cam rotates it pushes the roller 31 until
it reaches the end of its stroke, when it again
pushes the roller 31’, and thus the rake is
moved back and forth with each revolution of
In order to regulate the amount
of feed, 1t 1s only necessary tospread the cross-
supports 32 to variable distances apart by un-
screwing or serewing the nuts 33 on the tie-
rods 84. The tie-rods are held in place by
guides 35, as shown. | _

1o such other parts of the present furnace
as may be shown nospecific reference is herein
made, as they are either well known in the art
O mveted by prior patents,

We may of course qualify the present con-

shruction 1n minor detalls without in any wise
affecting the nature orspiritof our invention.
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Having described our invention, what we

claim 18— |
i. In a furnace having a plurality of super-
posed hearths, means for conducting the ma-

130
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terial from one hearth to the next hearth be-

low in such manner that. there is always an
uninterrupted body of material connecting the
material on one hearth with that on the next
adjacent hearth, substantially as set forth.

9. Inafurnace having aseries of superposed
hearths discharging their contents succes-

sively into one another, means for conducting

said contents in a continuous uninterrupted

body throughout the series of heerths, where-

by the mateﬂel on one hearth is connected by
a body of material with the material on the
nextadjacent hearth; eubstentlallvas set forth.
3. Inafurnace havmo* a series of superposed
hearths having means for discharging their

contents alternatelv centrally and marginally
into one another, means for conducting the

contents in such manner that there.is always
an uninterrupted body of material connect-
Ing the material on oue hearth with that of

“the next adjacent hearth, ‘substantially as set

forth.

4. Tnafurnace havmcra series of superposed
hearths discharging thelr contents alternately
at the center end at the margin into one an-
other, and suitable shields located in alter-

nate hearths below the central .discharging-
openings of the hearths 1mmed1eté]y above for

conducting the contents during such dis-
charge from sald upper hearths in an un-

_ broken body to the hearths beneeth substan-

35

tially as set forth.

5. In a furnace having superposed hearths
apertured for the passage of-the ore, means

for crowding the ore toward the apertures, in

combination with shields having initial de-
positing-surfaces, and inclined ways for the

subsequent passage of the ore edented to direct

. the ore on its way from one heerth to the next,

40

50
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hearth below in such a manner as to protect
the ore from the influence of the dra,ft sub-
stantially as set forth.

8. In a furnace having superposed hearths
apertwed for the passage of the ore, means
for crowding the ore toward the apertures, in
combination with rotating shields having sur-
taces for the initial deposit of the ore, and in-

clined ways for the eubsequent passage of the
- ore eda,pted to direct the ore on its way from

one hearth to the next hearth below in such
manner as to protect the ore from the .influ-
ence ot the draft, substantially as set forth.
7. In a furnace having superposed hearths
apertured for the passage of the ore, means
for crowding the ore toward the apertures in
combination with rotating shields having hori-
zontai surfaces for the initial deposit of the
ore and inclined ways for the subsequent pas-
sage of the ore ada ted to direct the ore on
its way from one bearth to the next hearth
below in such- menner as to protect the ore

from the influence of the dre‘rt substentlelly.

~ as set forth.

65

8. Ina furnace having superposed heerths
apertured for the passage ef the ore, Taeans

785,487 -

for crowding the ore toward the apertures,
in combination with shields adapted to direct
the ore from one hearth to the next hearth be-
low outwardly from the center or-axis of the

furnace, substantially as set forth.
9. In a furnace having superposed hearths,:

a suitable ore-conveying shield having an up--
per platform orinitial depositing-surface, and
an inclined portion for directing the ore from
the initial depositing-surface over the hearth
below, substantially as set forth.

10. In a furnace havingsuperposed hearths

apertured for the passage of the ore, a cen-

tral stirring-shaft passing through the several

“hearths, rabble-arms carried by the shatt and
-extendmﬂ' into the several hearths, and ore-

conveying shields coupled to the sha,tt below
the apertures and having each a platform or
surface for the initial depesit of the ore, and

an inclined portion dipping away from the

axis of the shaft and in a vertical plane at
right angles to the radius of the cross-section
of the shaft, for conducting the ore from one
hearth to the next hearth below substantially

| as set forth.

11. In a furnace havmg a series of super-
posed hearths discharging their contents one

into the other, an independent fire-box dis- -

charging its products of combustion into the
bottom hearth of the series, a draft-diverting
and ore-conveying shield located in a hearth
above the bottom hearth, and means for con-
ducting the products thue dwetted out of the

J 'Io
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hearth in which the shield is located, substan-

tially as set forth.
~ 12. Ina furnace having superposed hearths
apertured for the passage of the ore, means
for crowding the ore toward the apertures, an
independent fire-box for the bottom hearth,
incombination with a shield located in a hearth
above the bottom hearth for directing the ore
from one hearth to the next hearth below,
and simultaneously diverting the products of
combustion from the fire-box into a discharge
opening or flue leading from the hearth con-
taining sdid shield, eubstantlelly as set forth.
13. Ina furnace hevmg superposed hearths
adapted to alternately discharge centrally and

~marginally into one another, a central hollow

stirring - shaft passing threuo'h the several
hearths, rabble-arms carried bv the shaft and
extending into the several hearths, an inde-
pendent ﬁre box fer ‘the bottom hearth, a
shield or drum forming an enlargement of the

shaft located in g hearth above the bottom
hearth and below an upper centrally-discharg-
ing hearth, said drum havmg inclined periph-

ing through the adjacent central aperture ot
the hearth_ above, and cutwardly - swinging
aprons mounted on the drum in front of said
inclined peripheral sections, the hearth con-

‘taining said drum being adapted to discharge.

the products of combustion from the fire- bex,

| eubstentlally as set torth

F00
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'eral sectlona for conveying the ore discharg-
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14. Ina furnace havingsuperposed hearths,
a suitable draft-diverting and ore-conveying
drum having an upper or initial depositing-
surface, a series of inclined peripheral sec-
tions for conducting the ore radially outwarc
from the axis of the furnace from one hearth
to the next hearth below, and aprons pivoted
to the drum in front of the 1inclined sections,
and adapted to swing outwardly therefrom,
su b%tantmll} as set forth.

>. Inafurnace, a draft-diverting and ore-
conveying shield comprising a rotatable
drum, having outwardly-inclined peripheral
sections, and an initial depositing-surface to
whichsaid inclined sections lead, substantially
as set forth.

16. In a furnace having a series of super-
posed hearths alternately discharging cen-
trally and marginally into one anotller the
mar glml openings or apertures being located
in and conforming in general contour to that
of the outer peripheral wall of the furnace,
substantially as set forth.

7. In afurnace having superposed hearths
apertured marginally for the passage of the

ore, the said apertures being located within

the outer wall of the furnace and having con-
tours following substantially the contour of

said outer wall, and having bhottoms inclining

from one hearth to the next hearth below,
substantially as set forth.
1%. In afurnace having super posed hearths

O

apertured marginally for the passage of the
ore, said apertures following substantially the
contour of the outer wall of the furnace, and
a shield or plate located along a portion of

the inner edges of the apertures, and termi-

nating at points adjacent to the intake ends
thereof for preventing the ore falling there-
into before reaching bﬂ.ld intake, substa,ntlally
as set forth. -

19. In a furnace having superposed hearths
apertured marginally for the passage of the
ore, said apertures having bottoms following
substantially the contour of the outer wall of
the furnace, said bottoms inclining inwardly
and downwardly from the intake end to the
discharge end of such aperture, substantially
as set forth.

20. In a furnace having superposefil hearths.

apertured centrally and marginally for the
passage of the ore, the central apertures di-
recting the ore away from the center of the
tfurnace, and the marginal apertures initially
directing it toward the center, substantially
as set forth. |

In testimony whereof we aﬂlx our signatures
In presence of two witnesses. |

CHARLES H. REPATH.
FRANK E. MARCY.

Withesses:
M. A. PIubTANA
M. E. RU"I’LEDGE.
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