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To all whom 1t may concern. -
Be it known that I, PAuL SARRASIN, a c1tl-

~ zen of the Republic of France, residing at 30

10

15

20

Rue Longvic, Dijon, in the Republic of
France, have invented certain new and use-

ful Improvements i Horizontal Mechanical

Furnaces for Roasting; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in tha art to which
it appertains to make and use the same.

I, PauL SarrasiN, of Dijon, France, do
hereby declare the nature of this invention
and in what manner the same is to be per-
formed, to be particularly described and as-
certained in and by the following statement.

The present invention relates to a hori-
sontal furnace for roasting pyrites blendes,
ete. with mechanism for working the ores,
in which the charging, the stirring and turn-

" ing over of the ores and their discharge af-
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ter roasting are effected attomatically.
‘The essential characteristic of this fur-

nace consists in the mechanical working of

the ores being effected by means of a shaft
provided with rabbles over the whole width
of the furnace and actuated by a device
placed on the outside of the furnace so as
to rotate and to move lengthwise of the fur-
nace simultaneously this latter movement be-

ing in the inverse direction to that in which

the ore subjected to roasting is fed forward

on the hearth. When the shaft provided

with rabbles or stirring apparatus has
reached the end of the longitudinal course 1t
ceases to rotate without the rabbles touch-
ing the ore and returns in this position to-
ward the front of the furnace.

The annexed drawings illustrate by way
of example the application of the invention
to a single furnace, Figure 1 being a trans-
verse vertical section. Fig. 2 a longitudinal
vertical section. TFig. 8 1s a diagrammatic
‘lustration of the different positions of the
mechanical devices by which the ores are
worked. Tig. 4 is a front elevation of the
dog-clutch mechanism for the rabble shaft,
portions thereof being broken away. Fig. o
is a detail side elevation of the same.

Above the hearth 1 of the furnace the stir-
ring apparatus moves that serves for feed-
ing the ores forward during the roasting. It
consists of a hollow shaft 2 on which the
rabbles 8 are fixed. It is supported at each
end on bearings by the carriages 4 moving
on the rails 5 arranged on each side of the

furnace and parallel to the length. The

movement of these carriages in the one direc-
tion or the other is effected in any suitable
manner. In addition to the movement of
the carriages in the two directions, a rotary
movement is imparted to the shaft by the de-
vices borne by the carriages such as gears
and pinions arranged so as to impart the re-
quired speeds to the shaft and so that the
shaft can only rotate in a single direction of
movement of the carriages, viz., during the
movement of the stirring apparatus from

" the front to the back of the furnace.

Racks 6 engaging with the pinions 31
keyed to the carriage axles are arranged
parallel to the rails. They serve to prevent
anv sliding of the running rollers on the
rails in order that the forward movement of
the stirring apparatus may always be 1n
suitable relation to the rotary movement of
the shaft. '

The longitudinal openings 8 permitting
the passage of the shaft 2 are constantly
closed by a metal band 9 lined with asbestos
on the inside of the furnace or by a band of
suitable incombustible material. This band
is fixed by the ends to a collar borne by the
shaft that acts with it during the movement
of the carriages. This band 1s guided by
rollers 12 with supports fixed to the mount-
ings of the furnace thus forming an endless

band. Tt slides in the guide grooves 10, the

lower groove forming a small longitudinal
cup filled with refractory sand. The band
slides in this sand which forms a perfect
joint allowing of any dilation, preventing
any entry of air and enabling the least pos-
sible play to be given between the band and

the edges of the upper guide groove. The

opening existing in the front of the fur-
nace and necessary for the entry and the
exit of the stirring apparatus is closed by
the plug 11 which can be removed as desired.

The cooling of the shaft 2 is effected by
means of a siphon tube that dips into longi-
tudinal reservoirs 14 fed with cold water
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and extending over the whole length of the

furnace. These siphon tubes 13 extend into
the interior of the hollow shaft so as to pour
the cold water into the middle of its length,
the water returning and flowing into the
longitudinal discharge trenches 15. The ore
i« delivered on to the hearth by a hopper 16,
the bottom of which is closed by a cylinder
17 provided over its whole Jength with a
aroove 18 the section of which can be regu-
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1s filled with ore that has

lated by means of filling blocks so as to ob-
tain the necessary volume corresponding to
the desired charge. The weight of the
charge may likewise be regulated by the
rotary speed of the cylinder. When the
groove comes to the bottom of the hopper it
just been poured
into the furnace. . "

The casing 19 of the cylinder which forms
a passage for pouring in the ore is connected
with the hopper by a joint 20 in the form of
a cup filled with fine sand in which a piece
of suitable form fixed to the hopper is sunk.
The lower part of the casing 19 is immersed
1in another cup 21 formed by the outer frame
of the opening through which the ore falls.
Thus perfect joints are obtained facilitat-
ing the mounting allowing of any dilation
and preventing any entry of air or exit of
gas. The rotary movement is imparted to
the charging apparatus through the shafts
22 and 23. The action of the apparatus is
regulated so that the charge does not drop
into the furnace at one or at several times
except at the desired moment when the stir-
ring apparatus has moved the charge of ore
that dropped in the preceding course.

Passages 24 arranged in the lower part
of the front of the furnace and into which
the ore drops after the roasting are closed
by the flap 5 that opens automatically at
the required moment so as-to allow the
roasted ore to fall into the trucks or into a
mechanical conveyer.

The action of the apparatus is as follows:
Supposing that the hearth is uniformly
charged with ore and the apparatus at the
end of 1ts course to the left (Fig. 2) position
1 1 Fig. 3 at the moment when the rabbles
are not touching the layer of ore. The car-
riages 4 are actuated and move from left
to right lengthwise of the furnace. The
rabbles of the shaft rotate and each in turn
according to the curve described by it, and
resulting from the simultaneous forward and
rotary movements mmparted: to 1t, cuts the
layer of ore which separates them into slices
and carries them successively from right to
left. At the position I in Fig. 3 the rabble
@ has not yet touched the layer of ore, the
shaft 2 being still stationary in the position
II the rabble @ being in contact with the
ore at 1II the rabble ¢ has caused a first
shice to drop into the passage 24 and the
rabble ¢ being in its turn in contact with
the layer of ore, moved in consequence of
the feed movement from left to right the
slice displaced by the rabble ¢ is carried
thereby a little lower toward the left and a
part will drop into the passage (position
IV). The rabble & will come in contact in
1ts turn with the layer of ore and will move
another slice toward the left (position V),
The different rabbles a, b ¢ (the stirring
apparatus may be constructed with two rab-
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bles enly) will again come in turn in contact
with the layer of ore and will cause it to
advance progressively from right to left to-

ward the front of the furnace in the direc-

tion indicated by the arrow =z, in a direction
inversely to that of the forward movement
of the shaft 2 bearing the rabbles (arrow v).
The rabble shaft will arrive finally (posi-
tion VIII) at the end of its course to the
right when none of the rabbles are in con-
tact vith the layer of ore. At this moment
the direction of action is reversed and the
carris ges return from right to left, from the
back o the front of the furnace and the rab-
ble shaft returns to the position T (Fig. 3).
Durirg this return of the shaft the stirring
apparatus should not rotate, and the rab-
bles ramain in the same position as is shown
at VIII (Fig. 3) so as not to touch the
layer of ore. This result is obtained by the
action. of a dog-clutch connecting the gear
wheel 26, which 1s in mesh with the pinion
27 fix2dly mounted upon the rabble shaft 2,
with its shaft, upon which it is loosely
mounted. This clutch mechanism is shown
in detail 1 Figs. 4 and 5, wherein the nu-
meral 33 designates each of the spring-
pressed dogs or pawls which are carried by
the gear wheel 26 and are in operative en-
gagement with the teeth of a ratchet wheel
52 mounted 1ixedly upon the shaft for the
sald grear wheel. When the carriage ad-
vances from the front or discharge end of
the furnace to the rear or feed end thereof.
the shaft for the gear wheel 26 will rotate
in the direction of the arrow ¢ in Fig. 5,
and the dogs 33 will thus engage the ratchet
teeth in such a manner that the gear wheel
26 will rotate with its shaft. (Consequently.
the pinion 27 and the rabble shaft 2 will
be caused to rotate in the direction of the
arrow 6. When, on the contrary, the car-
riage returns from the rear to the front of
the furnace, the dogs 33 will ride over the
ratchet teeth, so that the free gear wheel 26
1s no-longer connected with its shaft for ro-
tation therewith. The rabbles will thus re-
main in position VIIT, Fig. 3, during the
whole movement of the carriage in this di-
rection, so that the mineral upon the bed of
the furnace will not be operated upon thereby.
In this manner the whole of the layer of
ore that was spread over the hearth has been
conveyed a certain distance toward the left
or front of the furnace without any dust
having been produced, the rabbles 3 simply
feeding the ore forward slowly and progres-
sively without raising it and consequently
without dropping it. | =

When it is desired to take out the stirring
apparatus (in order to replace one or other
of the rabbles that are worn or have dete-
riorated for example) the plugs 11 closing
the opening in the front of the furnace are
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rails 5 to an extent sufficient for the appa-
ratus to come entirely out. The furnace is

closed and then with all the requisite fa-

cility outside the furnace the necessary re-

pairs may be effected. - In case repairs may

require a little time it will suffice if the ap-
paratus be entirely removed from the car-
riages and be replaced by a reserve appara-
tus, which can be done in a few minutes.

It is to be noted that the furnace instead
of being established with two carriages, one

at each extremity of the rabble shaft, may

be constructed with a single carriage run-
ning on a single side of the furnace. The
furnace would then have only one longitudi-
nal opening for the passage of the rabble

shaft, which projects-into the interior of the -
furnace. Finally, if two simple furnaces
are arranged systematically in parallel re-
Ing a single

lation to each other, each having
longitudinal opening, a double furnace will
be obtained having a single common carriage
with two rabble shafts.

" Having now particularly described and
ascertained the nature of my said invention
and in what manner the same 1s to be per-
formed, I declare that what I claim 1s:—

1. An ore roasting furnace having feed

and discharge ends and a horizontal ore bed
extending between the sald ends, a trans-

~ verse shaft mounted within the furnace for

movement in a plane parallel to the said ore
bed above the same and in a direction at
right angles to its longitudinal axis, means
for reciprocating the shaft in this direction,
means for rotating the shaft only during 1its
movement toward the feed end of the fur-

nace, and rabbles provided upon the outer

surface of the shaft for engagement with
the ore upon the bed to press the same to-
ward the discharge end of the furnace dur-
ing movement of the shaft toward the feed
end thereof. | | *

2. Anore roasting furnace having feed and
discharge ends and a horizontal ore bed ex-
tending between the sald ends, a transverse
shaft mounted within the furnace for move-
ment 1n a plane parallel to the said bed and
situated above the same in a direction at
right angles to its axis, means for recipro-
cating the shaft in this direction, means for
rotating the shaft during its movement to-

‘ward the feed end of the furnace, means for
securing the shaft against rotation during

its reverse movement 1n the direction of the

| diSCha,rge end of the furnace, and rabbles

provided upon the outer surface of the shaft
for engagement with the ore upon the bed
to move the same toward the discharge end

during movement of the shaft toward the
feed end of the furnace. )

3. An ore roasting furnace having feed
end, a discharge end, and a horizontal ore

- bed extending between the same, a transverse
shaft mounted within the furnace for move-

ment in a plane parallel to the said bed and
situated above the same in a direction at
right angles to its axis, means for recipro-
cating the shaft in this direction, means for

rotating the shaft during movement of the

same toward the feed end of the-furnace,
and rabbles provided upon the outer pe-

60

6b

70

riphery of the shaft and being in the form

of circumferentially spaced fins extending
axially upon the shaft throughout the width
of the furnace for engagement with the ore

upon the bed to move the same in the direc-

75

tion of the discharge end during movement

of the shaft in the opposite direction.

4. An ore roasting furnace having feed
end, a discharge end and a horizontal ore
bed extending between the same, a trans-
verse shaft mounted within the furnace for
movement in a plane parallel to the said bed
and situated above the same 1n a direction
at right angles to its axis, means for recip-

rocating the shaft in this direction, means

for rotating the shaft during movement of
the same toward the feed end of the furnace,
and means for securing the shaft against
rotation during its movement in the direc-
tion of the discharge end of the furnace and
for maintaining the rabbles in inoperative

position out of engagement with the ore:
‘upon the bed during this movement of the

shaft. . S
‘5. An ore roasting .furnace having an ore
bed, a rabble shaft traversing the bed, means

~ for translating said shaft at right angles to
jits axis, and means for rotating the shaft

throughout its translatory movement in one

direction only at a tangential speed exceed-

ing the speed of tramslation. =
In testimony whereof I affix my signature

in presence of two witnesses.

PAUL SARRASIN.

Witnesses:
ReENE BARBIER,
MAaRrCEL BONNIERE.
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