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'UnrrED STATES PATENT OFFICE.

DAVID R. SHIRREFF GALBRAITH, OF AUCKLAND, NEW ZEALAND.

ORE-ROASTING FURNACE.

SPECIFICATION fdrmi:ig part of Letters Patent No. 408,476, dated August 6, 1889.

Apphca,twn filed March 5, 1888, Serial No, 266,150, (Nomodel.) Patented in New Zealand Aungust 22, 1887, No, 2,507, and August
31, 1887, No: 2,618,

1o all whonv it may concermn:

Be it known that I, DAVID RANKEN SHIR-
REFF (GALBRAITH, of Auckland New Zealand,
have invented a new and Imploved Ore-
5 Roasting Furnace, of which the following is a
full, 016&1 and exact desempuon

The obJeeL of the invention is to provide a
new and I Impr oved ore-roasting furnace which
is simple in construction, pmt&ble and spe-

o cially adapted to secure the suspension of the

‘finely-divided ores or other substances in a
gas or mixture of gases and at the required
tempemture durlnﬂ a certain length of time.

'T'he invention consmts of a %h&ft—fumaee

.5 made 1n sections, ‘each provided with inclined

offsets, and of a revolvmﬂ shaft having disks
on whwh said inclined offsets d1scharfre

The invention also consists of cer t&m parts
and details and combinations of the same, as

20 will be fully described hereinafter, and then

pomted outin the claims.

Referenceisto be had to the accompanying
drawings, forming a part of this Speclﬁeatlon
in which similar lettels of reference 111(11{3%’[6

25 corresponding parts in all the figures.

Figure 1 is a sectional side elevatlon of the
impl ovement. FKig. 21s a sectional plan view
-of the same on Lhe line ¢ x of Fig. 1. TFig. 3
1S a like view of the same on the line Yy 4y of
Fig. 4 is a plan view of the improve-
ment I‘w 5 is an inverted sectional plan
view of the Improvement on the line z z of
Kig. 1. Ifig. 6 is a similar view of the same
on the lme wuof Ifig. 1. Fig.7isa like view

35 of the same on the hne v v ot F1g. 1, and Kig.

S 18 a similar view on the line 1w w of Ifig. 1-

Theimproved ore-roasting furnace A is pro-
vided with a smtably-eonsm ucted base B, on
which are set the ring-sections C, one bemo

40 placed on top of the other, and bem o made of

fire-clay or other suitable matenal The Sev-
eral ring-sections C are covered on the out-
side by a sheet-metal casing D, bound by
rings K. The top section €’ is rounded and

45 18 provided with suitable inlet-funnels T,

through which the ore to be treated is intro-
duced into the interior of the shaft-furnace A.

Each of the ring-sections Cis provided with
an inwardly - projecting ineclined offset G,

5o which discharges on a like offset H, provided

—_——

with a number of openings H’, which extend
upward and out under the bottom of the i 111-

clined offset G, as is plainly shown in Fig.

The openings H’ are for the purpose of ad-—

‘mitting the gases from one section to the

other. In the ring-section next to the base B
are formed a numbel of inlet-openings I for
admitting suitable gas or a mixture of gases
to the mteuol of the shaft-furnace A by
means of the tuyeres 7, which are to be con-
nected with a suitable o gas-producer. The

‘openings I are connected exteriorly with suita-

sary quantity of o

ble apparatus for manufacturing the neces-

gas by any well - known
mearts.

Centrally in the furnace A is mounted to
rotate a hollow shaft J, provided on itslower

| end with a ball-joint J’, resting in a foot K,

secured in the base B. The ball—jomt J” has

an opening which connects with the pipe L,

held in the bottom of the base B, and serving
to introduce cold water into the hollow shaft
J. On the top of the latter, a suitable dis-
tance above the top section C’, are formed
two downwardly-extending branch pipes J?,
which open into a reservoir Q, supported on
a suitable bracket P, fabtened to the top see-
tion C’, as shown in Flﬂ 1. Krom the reser-
voir Q leads a pipe Q’, to carr y off the surplus
water discharged by the braneh-pipes J? into
the reservoir Q,

The hollow shaftJ is set in motion by suit-
able means, preferably, however, by the worm-
wheels N and N/, each meshing into a worm

| N# secured to a shaft N3 receiving a rotary

mouon by a suitable 111(3(31"1&1118111 COI]I](:‘Cted
with the said shaft N°. On the hollow shaft
J are secured a number of dished disks O, lo-
cated a short distance below each mehned

offset I, so that the latter discharges on the

1"eSpective, disk O, near its connecting-point
with the shaft J. On top of the base B is
fornmed the cone B’, which leads to the outlet-
openings B*, for med in the base B3, and serving
to carry off Lhe waste ore.

T'heoperation is as follows: The finely-pow-
dered ore 1s fed in at the top of the furnace
through the funnels I, and the necessary gas
Or mlxture ol gasesis Q,u];}phec'l to the fumace
through the inlet-openings I, so that the in-
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terior of the furnace is completely filled with
the gas or mixture of gases. The shaft J 1s
caused torevolve at a suitable speed, whereby
its disks O receive a similar movement and
the finely-powdered ore fed in at the top of
the furnace first passes on the first disk O, 18
thrown outward by centrifugal force from the
said disk, and falls on the inclined offset G,
from which it passes on the inclined offset H,
and in doing so passes over the upper ends of
the openings H’, through which gas can es-
cape, so that the ore comes in contact with
the gas at all sides.
inclined offset H passes into the next disk O,
and from the latter is thrown outward again
by the rotation of the said disk and thrown
on the next inclined offset G and down to the
offset H in the same manner as above de-
seribed. Thus the ore passes from one disk
to the next by passing over the inclined off-
sets G and I, so that the powdered ore is
kept in a state of constant motion in its de-
scent from one disk to the other, theinclined
offsets G and H always throwing the ore upon
or near the center of the next disk below.

Thus each particle of ore is suspended in a

gaseous temperature at a red heat for a pe-
riod under the control of the operator.

The time during which the ore i1s exposed
to the action of the gas dependsupon the rate
of revolution of the Shaft J and the height of
the furnace A.

If desired, two or more furnaces may be
used in series, the discharge of one being the
supply of the other,thus obviating the use of
too long a shaft by using only one of the fur-
naces. A gas or gases for feeding the fur-
nace will be made by means of ordinary
gas-producers. The due passage of the gas
through the furnace can be accomplished by
means of an exhaust-fan or other suitable ar-
rangement. Air or steam may also be in-
jected, if deemed necessary, to secure chemi-
cal or physical action on the ore. A fume or

dust-condenser may also be added to suit the
requirements of the ore under treatment. The

The ore from the first.

408,476

| disks O, instead of being hollow, may be made

of solid material-—of fire-clay—with a suitable
metal frame-work, if necessary.

It is understood that the cold water circu-
lating through the shaft J keeps the same
cool. The waste ores finally pass out through
the openings I3* in the base B.

Having thus fully described my invention, I
claim as new and desire to secure by Letters
Patent—

1. In an ore-roasting furnace, the combina-
tion, with a shaft-furnace provided with feed-
openings K at the top, the inclined offsets G,
the inclined and apertured offsets H, under the
offsets (z,and the gas-inlet openings I, nearthe
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bottom, of the rotary shaft J, and the dished

disks Oontheshaft,substantially asdescribed.

2. In an ore-roasting furnace,the combina-
tion, with the sectional furnace A, provided
with the openings I, the inclined offsets G H,
the gas-inlet openings I,and the exit-opening
B?, of the rotary hollowshaft J,and the dished
disks O on the said shaft, substantially as
herein shown and described.

3. Inan ore-roasting furnace,thefurnace A,
provided with feed-openings If, the inclined

offsets G, the inclined offset H, below the off- -

sets (¢, and provided with the openings H’, un-
der the said offsets G, in combination with
the rotary hollow shaft J, and the disks O,
having dished upper faeeb and arranged on
the shaft under the oiifsets H, substdntmﬂy
as herein shown and deseribed.

4. In an ore-roasting furnace, the combina-
tion, with a shaft-furnace and the reservoir Q
on the top of the same, of the hollow shaft J,
mounted torotateinthefurnace and provided
with the branch pipes J* atits upperend and
connected at its lower end with a water-sup-
ply pipe, and the disks O on the shaft, sub-
stantially as herein shown and described.

D. R. SHIRREFF GALBRAITII.

Witnesses:
JOHN CODLING,
THOMAS MAUGHAM.
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