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No, 786,500,

UNITED STATES

Patented April 4, 1505

PATENT OFFICE.

CHARLES H. REPATH AND FRANK K.
- ASSIGNORS TO FRANK KLEPETKO, OF NEW YORK,

MARCY, OF NEW YORK, N. Y.,

N. Y.

ROASTING-FURNACE.

SPECIFICATION forming part of Letters Patent No. 7 86,5009, dated April 4, 18085,
Application filed May 25, 1504, Serizl No, 209,763,

1o all whonv it ey concern:

Be 1t known that we, Crarnrs H. RuraTo
and F¥raxx E. Marcy, citizens of the United
States, residing ats \Tew York, in the county of
New ‘101]-5. and State of New York, have 1n-
vented certain new and usetul Improvements
in Roasting-Furnaces, of which the following
18 a full, clear, and exact description, refer-
ence being had to the accompanying drawings,
forming a part hereof.

Our invention hasrelation toimprovements
in roasting-furnaces; and 1t consists in the
novel construction and arrangement ot parts
more fully set forth in the specification and
pointed out in the claims.

In the drawings, Figure 1 1s a middle ver-
tical section on line 1 1 of Kig. 4. FKig. 9 is
a horizontal section on line 2 2 of Kig. 1. Hig.
3 1s a horizontal section on line 3 3 of Kig. 1.
Kio. 4 1s a horizontal section on line 4 4 of
Fig. 1. Fie. 5 1s a vertical section on the
broken line 5 5 of Fig. 3. Fig. 6 1s an en-
larged cross-sectional detall on line 8 8 of Hig.
1, showing the meeting ends of the three rab-
ble-arm supportine members within the stir-
ring-shaft. Fig. 7T1s avertical section on line

of Fig. 6. Tig. 8 isa top plan of the
outer end of the rabble-arm. g, 91sa ver-
tical section on line 9 9 of fig. 8. Fige. 10 is
an end view of the arm. Tig. 11 18 a per-
spective showmg a modified method of clos-
ing the outer end of the rabbie-arm. Kig. 12
1s a perspective detail of the plug for closing
the discharge-orifice of the rabble-arm. FKig.
13 is a cross-section showing an I-beam strue-

tural member, and Fig. 14 is a cross-section

showing a channel-bar structural member.
The object of our invention is to qualify
the general construction of the conventional
form of McDougall or turret type of furnace
as to make the same eminently adapted for
the roasting of ores low in sulfur-——such as
telluride and similar ores, in which the per-
centage of suifur is frequently too low tosub-
serve the purpose of a tuel and to which the
heat for roasting purposes must be supplied
from without.
deseription no attempt is made to save the
SQO. gases, these, together with the products

- purposes being made available, 1f desirabla,

ing provided,respectively,with

Of course with ores of this

of combustion emanating from the combus-
tion-chamber which supplies the heat, escap-
1ng through the stack leading from the fur-
nace.

RO

In practicing our invention special provi-

sion 18 macle for the economic distribution of
the heat, thereby saving tuel and proportion-
ately inereasing the capacity and saving over
reverberatory or straight-line turnaces.

A further objeet is to provide a method for
cooling the rabble-arms and stirring-shatt by
means of alr, the air thus utilized for cooling

for purposes of supplying oxygen to the
charge on any hearth, so that the air fulfiis
a double purpose. The air supplied to the
charge 1s conveyed thereto through the rab-
ble-arms, though 1t must not be supposed that
this arrangement is to be confined to the treat-
ment of the character of ores above referred
to, for the same may be applied 1n the roast-
ing of any ore where the admission of cxygen
to the charge 1s necessary or desirable. The
present invention is therefore directed to the

specific distribution of fire-hboxes and flues
relatively to the hearths of the conventional
MeDougall type of roasting-furnace, to the
controliable distribution of the heat produects
among the several hearths, to the manner of
cocling the rabble-arms and shaft, to the man-
ner of admitting variable (wmtit"ob of alr fo
the several hear thsﬂ and to such other details
whose advantages will readily l)onome appar-
ent from a detailed descr iption of the inven-
tion, which is as tollows: -

RReferring to the drawings, F represents the
furnace, w hich in the present instance 13 com—
posed of six superimposed hearths 1, 2, 3, 4,
5, and 6, respectively, in which the material
is treated, the ore dropping from the upper
hearth successively througeh the several
hearths until 1t is delivered to and discharged
from the discharge-spout €, the hearths be-
he central and
marginal openings « &/ for the passage of the
material. Passing centrally through the
hearths is the rotatable (preterably) air-cooled
stirring-shaft 7, from which radiate the series

| of holiow rabble-arms 8, extending into the
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~oxygen to the charge.

to fu

the actual conditions.

rearths and ¢
hich the material is Stmul and sue-

several h
9, by w

cessively fed from one hearth to the hearth

immediately beneath it, all as well understood
in the art. The sixth hearth is fitted with
three rabble-arms, which inerease the stirring
by fifty per cent., at the same time giving the

roasting ore a greater trave 1~LL]OHU the path-*

of the rakes rather than toward the outer
edees of the hearth. The calceines are taken
out on one side of the furnace in a similar
way tuat the caleines in the standard MceDou-
gall drop into a hopper on one side of the
heartli,  The air for cooling the shaft and
arms is talen in at the top of the central shaft
either by natural or foreed draft from where
1t passes into the arms, and from there it may
be discharged into the hearths through the
alr-openings 10, so that the air answers the
twoiold purpose of cooling and furnishing
. The shaft and arms
may be designed laree enough to supply the
total amount of air for the oxidation of the
ore, said amount being of course complemen-
tary to that furnished by the combustion-
clhiamber located under the sixth hearth, and
which will presently be referred te. It is
further proposed to make the arms of such
siz¢ that they will have a capacity suflicient

that
rnish a large arnount of air for any one
hearthi—in other words, to be able to supply
the greatest amount of air when the oxidation
or burning takes place the most rvapidly.
This will be accomplished by making the arms
of ample size and then regulatine the size or
number of openings or orifices 10, as subse-
quently to be more fully explained.

In the present furnace under the sixth
hearth (counting from the top) there is dis-
posed a fire-chamber A, havine two coal-fire
cerates {x {z, the heat from which is of course
nused in the roasting process. The orates are
of the ordinary Stationa.ry--boile_r type, consist-
ne of cast-iron bars; but instead the shak-
ing-erate may be su )stllutu_l it gesived. It
will be noticed that the combustion-chamber
A extends under the entire sixth hearth, the
oases therefrom being carried oul and up
through nine separate Tues 7Y, respec-
tively extending to hearths 5, 4. and 2, so that
each of these hearths is supplied with three
hot-gas tlues set one hundred and twenty de-
grees apart.  Thesge iflues have a capacity of
one and one-halt times that of their normal
capacity, the normal capacity meaning one-
third of the total gas arising fro: 1 the com-
bustion of one thousand pounds of coal per
hour, so that by the aid of dampers 11 a large
propottion of hot gases can be @pplled to any
one of the three hearths. To illustrate, we
could apply Oty per cent. of the hot gas to No.
6 hearth, thirty-five per cent. to No. 4, and fif-
teen per cent. to No. 2, or vice versa, or any
other combination, depending, of course, upou
The dampoers are prof-

unmﬂ rakes or biades.

- Hue
:' LICU]:LI furnace no attempt is made to apply
' heat directly to hearths 1 3 5, as they get their

turned 1nto alinement with t

e (86 y 598

erably in the form of plates having round rods
11’ secured to the center thereof. "The vod
passes through the circular door D, and by
pushing the rod in and out it closes or opens the
thus acting as a damper. In this par-

1

weat from the hearths below. We couid of
course apply the heat to each hpartl but that
is not necessary. There are six doors D on
cach hearth, and on hearths 6, 4, and 2 three
of the doors lead into the hot-gas fine, so that,
if necessary, atmospheric oxygen may be ad-
mitted with the hot gas. The driving ma-
chinery for the stirring-shaft and rabble-arms
s mounted on top of the furnace in order to
be readily accaessible for oiling and adjust-
ment. 'The bearings at the bottom of the
shaft are reached thr ough a manhole 7, closed
by door DY, and as the shaft is cooled there
is no danger from the heat, even 1f 1t 1s In
proximity to tae combusuon chamber.

As stated above, the shaft and rabble-arms
are air-cooled, the air entering into the shatt
from above. To prevent the arms from sago-
oing under their own weight as a result of the
heat to which they are ex pOSGd we secure sald
arms to the stirring-shaft 7 by a method w]nc}
we will now pmmed to describe. Passed
transversely through the walis of the shaft n
each hearth 1s a structural steel member 8,
which may be either a T-bar, L-beam, or an-
ole - bar,
shaft-walls by means of angle-plates 12.  The
projecting portions of this structural member
I3 thus serve as supporting members for the
interchangeable hollow arms 8, the latter be-
ing stimply slipped over the supporting mem-
bers B and their ends keyed by a wedge or key
13, the latter being passed through the termi-
nal loop 14 of a reinforcing-strap riveted to
the web of the supporting member. Itisap-
parent that after the key 1s driven up the sup-
porting member 13 will be in tension and the
hollow rabble-arm 8 in compression, the sev-
eral arms thus becoming rigid members which
bear with their basal flanges 15 against the
correspondingly - curved peripheral walls of
the shaft, and are thus held against the turn-
ing which might otherwise result from the
twisting movement of the rakes. The hollow
arm when slipped over the structural member
rests on 16 the entire length, causing the load
to be uniformly distributed. The outer end
of the arm may be formed with an inner clos-
ing-flange 15, as shown in the section of the
arm, or a separate closing-plate 16 may be in-
ter poaed between the end of the arm and key,
as shown on the modification in Fig. 11. The
orifices 10, (preferably located on the sides,)
which admit the air through the arms into the
charge, may when desired be closed by a plug
17, the latter being provided with an inner
1 lmetncdlly dlpr‘Sed rib 18, which may be
he opposite re-

sald member being sscured to the
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cesses 10" of the orifice to properly imerf' the |

plug, after which by giving the pl ue a turn
ot nmety degrees, so as to Tori ing the ends of

the rib out of alinement with the recesses the
- plug becomes locked in position. Of course
1t 1s removed by areversal of these operations.
The member B is protected from the direct
effects of the heat of the furnace, and the rab-
ble-arm being readily 1emace%ble while the
furnace 1s in operation and still hot it is ap-
parent that a decided advantage flows from
this construction. With such a construction
the capacity of the furnace should not be lim-

ited any more than the water-cooled furnace.
Hor the sixth hearth, which contains three rab-

ble-arms, the connection between the strue-

tural members B and the stirring-shatt must
be somewhat qualified, for the three members
must meet at the axis of the shaft. In that
case the separate membersare secured together
by plates 19, bolted to the webs thereof, and
in addition they are secured to the shaft by
angles 12, as heretofore explained.

Such features oi construction as may be
shown, but not herein specifically referred to,
are either well known in the art or covered
by prior patents or other pending applica-
tions. - 1t 1s further to be understood that we
do not wish to be limited to the vprecise de-
talls of construction here shown, as these may
in a measure be departed from withoutin any

wise affecting the nature or spirit of our in-
vention.

Having described our invention, what we
- claim 1s—

1. In afurnace hwmg a plurality of super-

pendent flues leading from said fire-chamber
to one or more of said hearths, substantially
as set forth.

2. Inatfurnace having a plurahtv of super-
posed hearths, a fre-chamber located beneath
the bottom hearth of the series, and inde-

3

pendent fues located within the walls of the 43

furnace leading from said fire-chamber to a
series of sald hearths, substantially as set
forth.

3. In a furnace having a plurality of super-
posed hearths, a
the compass of the peripheral walls of the
furnace beneath the bottom hearth of the
series, and independent flues located within
the walls of the furnace leading from said fire-
chamber to a series of said hearths, substan-
tially as set forth. |
4. Ina furnace having a plurality of super-
posed hearths, a ire-chamber located beneath
the bottom hearth of the series, independent

flues leading from said chamber to a series of
said hearths, and controlling-dampers for the
Iespective Hues, substantiaily as set forth.

5. In a furnace h&vmg a 1)1111“11113‘5" of super-
posed hearths, a fire-chamber located beneath
the bottom hearth of the series, independent

flues leading from said chamber to a series of
sald hearths, controlling-dampers for the re-
spective flues, and means for admitting at-
mospheric air to the respective hearths, sub-

- stantially as set forth.

6. In a furnace having a plurality of super-
posed hearths, a fire-chamber located benesth
the bottom hearth, independent flues leading
from said cha,mbm to a series of said hes 1uhS
acentral hollow stirring-shaft passing thr {)ugh
the hearths, and hollow arms radiating from
said shaft and extending nto the several

- hearths, the arms being provided with open-
L ings for delivering atmospheric sir into the
. hearths during the roasting oneration, sub-
posed hearths, a fire-chamber located beneath |
the bottom hearth of the series, and inde-

stantially as set forth.
intestimony whereof we affix our SIU natures
in presence of two witnesses

CHARLES H REPAFH
HFRANK "'i'if MARCY.
Witnesses: |
M. K. RurLiper,
C. V. Drew.
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