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UNrrep StaTes PATENT OFFICE.

THOMAS WALKER AND JOHN F. CARTER, OF PHILADELPHIA, PENNSYLVA-
NIA, ASSIGNORS TO JOHN A. BARHAM AND JOSEPH A. VINCENT, OF SAME
PLACE,

ORE-ROASTING FURNACE.

SPECIFICATION formmg part of Letters Pa.tent No. 516,781, dated March 20, 1894.

5

10

L5

20

) ally and longitudinally, so that the best pos-
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Application filed December 14, 1892, Serial No, 455,165,

(No model.) -

To all whom it may concern:

Be it known that we, THOMAS WALKER and

JouN FOoRSYTH CARTER, citizens of the Unitel
States, and residents of Philadelphia, Penn-
sylvania,haveinventedcertein Improvements

in Ore-Roasting Furnaces, of which the fol-

lowing 18 & speclﬁcetlon
Our invention relates to certain 1mprove-

ments in ore roasting furnaces set forth in

Letters Patent No. 280,_102, of June 26, 1883,
and No. 311,052, of January 20, 1885; the ob-
ject of our present invention being to prevent
dusting, and to improve the operatlon of the
furnace.

In the eccompenymﬂ' drawings:—Figure 1,
is a face view of a furnace oonstructed In ac-
cordance with our invention. Fig. 2, isa lon-
gitudinal sectional view. Kig.3, 1saseetlonal
plan view. Fig. 4,18 a transverse section on
the line 1—2, Flﬂ' 2. Fig. 5, 1s a transverse
sectional view on the 11ne 9—4 Fig. 2. Fig.
6,is a transverse sectional view on the lme
5 6, Fig. 2. Figs. 7, 8, and 9, are v1ews of
deteﬂs ot‘ our mventlon

To rapidly and thoroughly omdue ores it

is desirable first, to pass the finely divided ore
through the retorts in the furnace in thin lay-
ers, keepmo' it in constant motion both later-

sible results will' be obtained; and we have
found that it is not only desueble but essen-

tial, that the ore should pass from one retort

to another in such a manner as to avoid dust-
ing. We have found by-a series of experi-
ments, that the most practical method for
passing the ore from one retort to another is

‘through a system of inclined planes or chutes;

thus the ore slides practically from one retort

to the other, and consequently it is thus pre- |

vented from dusting, and further, 1t i3 essen-

tial in roasting furnaces, to pass the fumes

through the several retorts in sueh a manner

- that they will pass over the ore, and not

- through the body of ore.
by so dellverlnn* the stream of ore to one side.
of the channel, and allowing the fumesto pass

This we accomplish

in a direct course from one retort to the other

| in their passage through the retort.
so constructed the coupling for the water sup-

‘retort.

tering with the other retorts.

be obtelned in Vlblatlﬂﬂ‘ the la,kes or stlrunﬂ'
blades than by the method described in tlle

Carter patent above mentioned, that is rotat-

ing the blades, as the agitation eaueed by the
wbra,tlon of the blades is sufficient, and does
not allow the ore to drop through the fumes

We have

5¢

ply of the several tubular shafts, that they

~can be readily coupled, and are ﬂemble, SO

that they will not interfere in any manner
with the operation of the furnace. |

6o'-.

We will now deseribe the construetion of :

the furnace.
A 18 the main body of the furnace, which
Is preferably made of brick and supportsthe

several sets of retorts B, B’, B? B3; the lower
retorts B, B’, B? are prefer&bly made of fire
clay, while the upper retorts B® may be made
The retorts are independently sup-

of metal.
ported in the furnace. One retort does not
support the one above it as in ordinary fur-
naces. We providesaddles or archesfor each
These saddles S may be a single piece

70

of fire clay, but in double furnaces as shown
in the drawings, the saddles are composed of . -

two end blocks s which project from the side

wallg of the furnace,and support a key block

4

§’. These saddles are arranged at intervals
‘throughout the length of eeoh retort, and are

reeeseed to receive the retorts; and in double
furnaces we mount posts s between the key

blocks to give additional support for saddles -
The retorts are free to expand

or arches.
and contract, being simply placed upon the

saddle, and not conﬁned consequently each
‘retort can have a certain amount of inde-

pendent movement without interfering with

thie other retorts of the furnsace, and furthel- |
| more any one of the retorts can be removed

75

8o

should a crack or break oceur, withoutinter-

The upper re-
torts when -made of iron may be. supported

| by rods b hung from the roof of the furnace

as shown in Fln' 2. The retorts proper stop

at the inner walls of the structure, but pas-

sages are formed in the front and back walls,

‘We have also found that better results can | and partltloes . are so bmln as toform a cir-

90
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cuitous passage for the ore and fumes

shown in Fig. 2. The ore enters the furnace
from a hopper C* through a passage C.
able ore feeding meehamsm is arranged Iin

the hopper; the mechanism shown is what is

termed serew feeding mechanism, by which
the ore in given quantltleb is fed to the fur-
nace. Thls mechanism is common Iin ore

roasting furnaces of this class, and is par-

ticularly shown and described in the patent
of January 20, 1885, mentioned above.

carried in the opposite direction,and over the
ore to the fume outlet E. In thls furnace we

only prowde oneoutlet E for the’ escape of the |

fumes or gases, this outlet being in the upper
portlou of thefurnace,and communicates with
the upper retort, so that the fumes will pass
through the series of retorts before they es-

cape throuﬂ*h the stackor intoai ume thllllbﬁl

VAPOr Or gases, the ore 1s passed down the in-
clined planeb D to openings which communi-
cate with passages d in the walls of the fur-
nace, the outlets d’ of these passages being

48 near as practicable to the bottom of the

35
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retort, the ore following a curved inecline
pa.ssmn- mto the side wa,lls of the chamber

""" the retort below, as clearly shown
in the drawings; thusthe ore is earried from

an upper letmt 1o alower retort without dust-

ing and without coming in contact with the
gases or vapors, as there is sufficient flae
space beyond the inclined chutes D to allow
the vapor to pass up fmm one retort to the
other w1th0ut coming in contact in anywme
with the ore. The furnace grate A’is gitu-
ated centrally below the tWo Sets of retorts,
and the products of combustion pass around
and ovm the retorts in a zig-zag course to the
outlet ‘@’ in the upper portlon of the furnace.

Passing thmwrh each retort is a shaft F

"provlded with a protectwe covering Y of suit-

able material which is supported by suitable

nace, as shown in the drawings. Onu this

ries 'of retorts, to the outlet at’ the bottom 0f
the farnace.

~ On the front.end of eéachshaft I is secured
an arin fWhlGh is coupled to a connecting
Tod H connecting the several shafts in the

re’corts in a Veltlca,l line towether In the

Suit-

Other
- mechanism may be used without departing -
from our invention. Theore enters the upper
retort,and isfed through this retort, and then
flows into the retort below it until it dlscha,rn'es -
through the outlet passage C. The fumesare

bearings F’ mounted on brackets % adjust- f"

ably secured to the front and rear of the fur- -
shaft are mounted the agitating and convey- ‘
ing blades G which are made up of a series :
of ‘sections, each section having two sets of
_blades g which have their faees inclined in
stucha manneras to feed the ore from one end
of 'the retort to the other:;
_arranged that the ore will be carried from the
'upper portion of the furnace, through the se-

the blades being so ; |

|
3

p1=es>ent instance there are two connecting
rods, one for the shafts of the retorts on one
side of the furnace, and the other for the
shafts of the retorts on the opposite side of
the furnace; these connecting rods are at-
tached at thelr upper ends to disksor cranks
H’. These disks are mounted on shafts I?
having bevel wheels H3 which mesh with pin-
ions 7 on the shaft H-. The shaft H*is pro-

vided with belt wheels through which it is

driven from any suitable motor. Thus the
blades are vibrated slowly within the retorts,
and the ore is constantly agitated, and at the
same time moved forward.

Each shaft F is hollow and is cou pled to a
water pipe 1.
the present instance, one situated on each
side of the furnace at the front, and onepipe

communicates with the 5hafts 01:1 its side of

the furnace, and theother pipe communicates

w1th the shafts bl'?:l l‘ts Slde of the fu*rnace'

IIIII

hose looped su mcmntly to allow for the move-

ment of the shaft, and each flexible connec-
thll ¢ is eoupled to its shaft by a froose-ifleck

14, s0 as to make the movément as short ‘as

posmble This goose-neck a8 shown in I‘lgs
7 and 8, extends back of the eenter line & of
the pipe, and cit this pmnt it is coupied to the

There are two main pipes In

A

75

3¢

QO

D5

flexible tube ¢, thus preventing the abrupt

bending of the connecting hoseortiube. Each
ﬂemble connection ¢ may be provided with a
valve to eut off that partlcular section ‘wheen
it is required to shut down for repairs, a.nd a
check valve 8 is also provided to prevent the
water from being forced back by the heat of
the retorts. Each shaft in this instance has
an mdependent water supply, and the water
does not pass from one shaft to the other, as
in the apparatus described in the patent of
1885 mentioned above.

By making the lower retorts comparatively
flat on top, we ‘are enabled to decrease the
height of the furnace, and by making the tup-
per retort or retorts of metal, whlch are not

‘as highly heated as the other 1etorts, we ‘are
~enabled to economize in the construction of

the furnace.

It will be understood that other ‘construc-
tions or modifications of the ineclined planes
may be used without departing from our in-

ICO
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vention, the main idea of which is to carry
the ore from one retort to the other w1thout

dropping the ore through the fumes.
In applications filed by us on May 23, 1893

| Serial Nos. 475,281 and 475, 282 We ha.ve de-

ing the main featire of our 1nvent10n

- Atmospheuc air is adlnltted into the fm-
pipe W set in the wall in close pmtmnty {0
the fire box, as shown in Figs. 2 and 5, and
this pipe has an admission valve or da,mpex
w at one end, and is connectéd to the lower
retorts at the opposne end. At this end isa
cold air valve w’, on operating which ¢old air

120
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can beadmitted to the retorts, and the hot au ! nace, of the body portion, a series of retorts, '

from the pipe cut ofilf.

The action of the furnace on the ore under
treatment is as follows: Owing to the finely
divided state of the.ore entering the furnace,
many surfaces are presented; under the ac-

- tion of the heat the sulphur in the ore is 0x-

IO

idized forming gases containing sulphur and
oxygen, the oxygen in the air admltted into
the furnaee combining with the iron forming
oxide of iron Fe, O,, and keeping up the com-
bustion. The surface area of ore presented
to the action of the heat and air in the eight
retorts of ithe furnace illustrated, is about
two hundred and forty square feet; this sur-

face changes at every oscillation of the shafts

- to which are attached the rakes, vanes, or

20

- going through this furnace as ordinarily con-

30

35

stirrers. Owing to the action asabove stated
very rapid desulphurization and oxidation
follow. The funection of the rakes or vanes
is to move the ore from one end of the retort
to the other. In doing thisit spreads the ore
on the bottom of the retort in a thin layer,
and at the same time presents new surfaces
to the action of the heat and air.. Theore in

str ueled moves a distance of about forty-
eight feet through four different degrees of
tempemture——the highest being in the last or
lowest retort, and the_ lowest tempemture in
the uppermost retort.

We claim as our invention—

1. In an ore roasting furnace, the combi-
nation of aseriesof retorts one mounted above
the other, fume passages forming communi-
cation between the several retorts, and in-

clined planes in these passages extending

- from one retort to a retort below so that the

40

45

50

55
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ore as it passes from oneretorttoanother will
passdown the inclined plane without dusting,

the fumes passing through the retorts in the

opposite direetion,substantially as deseribed.
2. The combination in an ore roasting fur-
nace, of a series of retorts mounted one above
another, agitating mechanism in each retort,
and means for feedmcr the ore throngh the
retorts, passages for mlnn‘commumcatlons be-

tween the retorts,inclined planesin sald pas-

sages upon which the ore is carried from one
retort to the other, and a flue or flues com-
municating with the upper retorts by which
the fumes are carried through the retorts to

the outlet, the ore being directed clear of the

fumes as it passes from oneretort to the other,
substantially as deseribed.

3. The combination in an ore roasting fur-
nace, of the body portion, a series of retorts
mounted therein, the front and rear walls of

said body portion having fume passages com-
municating with the retorts, inclined planes

in said passages for the delivery of ore from

one retort to another, shafts in each retort,

~agitating blades mounted on said shafts, W1th

65

meehamsm for vibrating the same, substan-

tially as desecribed.
4. The combmatwn in an ore roasting tur-

the front and rear walls of the body portmn
having passages therein for the escape of
fu_mes from one retort to another and to the
outlet, with inclined planes extending from
the lower surface of one retort to and throuwh

the side walls of the said passages and to the |

retort below, whereby the ore is carried from
one retort to another without dusting and
without- coming in direct contact with the
fumes, substantially as described.

5. The combination in an ore roasting fur-
nace, of a series of retorts, a hollow shaft in
each retort, blades on said shafts, mechanism
for operating the shafts, with a main water

.70

75

30

pipe and coupling pipe for each hollow shaft :

communicating with the said water pipe, said
coupling being looped sufficiently to allow for
the vibrating movement of the shafts sub-
stantially as descnbed

6. The combination in an ore roastmﬂ' fur-

8&

nace, of the combustion chamber, a series of

retor_ts mounted therein, mechanism for trav-
ersing the ore through the said retorts a hot
air pipe in the combustion chamber connected
at one end to the lower retort, a valve w at
the inlet end of said pipe, and a valve w’ at
the opposite end to cut off the hot air supply

to the retorts, and to a,dmlt cold alr, substan-
tially as descmbed

7. The combination in an ore roasting fur-
nace of the retorts, a shafi in each retort
mechanism for vibrating said shafts, with two
sets of ‘bladescarried by said shaft, ea,ch blade

90 -

95
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being V-shaped in cross section, whereby as -

the shafb is vibrated the material is notonly
gently moved laterally butalsolongitudinally

| in one direction, substantially as described.

|
I

8. The combmatmn 1n an ore roasting fur-

nace, of the series of retorts one mounted

above another, said retorts being closed at

each end to the atmosphere, vertlcal passages

arranged alternately at each end of the fur-

nace .;t,nd communicating with the several re-
torts so that the fumes wﬂl pass through one

retort then up and through another and soon

to the outlet, with 1nelmed planes in said pas-
sages, feedmﬂ' mechanism in each retort for

the ore under treatment so that the ore may

pass through the retorts in a direction oppo-
site to tha,t of the fumes and pass from one

retort o the other without dustlnﬂ‘ substan-
tially as described.

9. The combination in an ore- 10ast1no* fur-

nace, of the body portion forming a combus-

tion chamber,a fire pot at the ba,qe of the fur-

nace, a series of retorts mounted one above

the other in said combustion chamber, the
lower retorts being made of fire clay, and the
upper retort or retorts being made of cast

iron, substantially as deserlbed

10 The combination in an ore roasting far-
nace,of two or more retorts, one receiving ma-
terial from another, in its passage throun'h
the furnace, aﬂ*ltatlnn‘ and feeding mechan—-

| jsm in each retort, fume passages, Wlthapas-

105 :
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' sage forming a communication between the l center liné of the hollow shaft substantla,lly
two retorts, inclined planes in said passage | as described.

whereby the material is carried from one re- In testimony whereof we ha,ve signed our
tort to the other without dusting, substan- | names to this specification in the presence of
5 tially as deseribed. two subseribing witnesses.
11. The combinationin afurnace of the hol- THOMAS WALKER.
low shaft, a retort, a water supply pipe, a ' ~ JOHN F. CARTER.
- goose- neck couphnrr attached to the side hol- Witnesses: o .
lowshaft and extending away from the water HENRY HOWSON,
1o supply plpe and to the goose-neck back of the | JOSEPH I. KLEIN.
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