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MEANS FOR LINING FURNACE-BOTTOMS.
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Specification of Letters Patent.  Patented Sept. 18, 1917 .

Application filed November 9, 1914, Serial No. 871,093.

To all whom it may concern.: :

Be it known that I, Jomx A. Brack, a
citizen of the United States, and a resident
of the city of Chicago, county of Cook, and
State of Illinois, have invented certain new
and useful Improvemerts in Means for
Lining Furnace-Bottoms, of which the fol-
lowing is a specification.

This invention relates to means for lin-
ing furnace bottoms, and more particularly

~to a mechanism for automatically feeding
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the sand and dolomite or other lining ma-
terial to the bottom to be lined.

The salient objects of the invention are
to provide an apparatus by which the sand,
dolomite or other lining substance may be
fed to the furnace bottom from a point ex-
terior of the latter; to avoid the necessity
of subjecting the feeding mechanism to the
direct heat of the furnace; to provide a
portable device capable of successively lin-
ing a plurality of furnace bottoms, the stor-
age hopper of the device holding a sufficient
amount of the lining substance to line a plu-
rality of bottoms from a single filling of the
hopper; to utilize air under pressure as a
means for forcing the lining material into
the furnace, the air being preferably com-
pressed by means of a suitable device
mounted on the truck which carries the
hopper; to provide a structure in which a
truck of standard construction may be em-
ployed .and the motor for operating the
truck conveniently connected to a source of
current such as is available in work of this
class; to provide an auxiliary source of
compressed air so that the desired pressure
may be maintained in the main tank at all
times and to utilize the compressed air for
operating a pneumatic hammer to mechani-
cally force the material from the hopper
into the discharge conduit; to provide
means whereby the entire device may be
bodily lifted and transferred from one point
of a building to another, the hopper and
conduit being also rotatably adjustable rela-
tive to the truck; to provide a supplemental
conduit which if necessary may have its end
inserted in the furnace for deflecting the
lining material from its normal path, thus
avoiding any danger of the main conduit
being destroyed by the necessity of subject-
ing it directly to the heat of the furnace; to
provide means by which the furnace can be

lined without the use of hand labor; and in

general to provide an improved apparatus
and means for lining furnace bottoms and

-other structures subjected to high tempera-

tures.

In the drawings—

Figure 1 is a side elevation of a device
embodying my invention, a portion of the
Lopper being broken away in the part
shown in section.

Fig. 2 is a perspective view of the de-
tachable nozzle showing the manner of at-
taching the same to the conduit.

Fig. 8 is a rear elevation of the construc-
tion shown in Fig. 1, and

Fig. 4 is a top plan view thereof.

Referring to the particular embodiment
of my invention illustrated in the drawings,
1 designates a hopper mounted upon a truck
2, the wheels 3 of the truck being preferably
formed to engage rails 8’ forming a track
of the usual gage employed in connection
with industries using open hearth basic
furnaces. In lining the bottoms of furnaces
of this type, difficulty in using feeding de-
vices is encountered owing to the excessive
heat, and the use of hand labor requires the
employment of several additional men each
time the furnace is relined or repaired. The
present construction is designed to over-
come both of these objections, the material
being projected into the furnace from a
nozzle positioned wholly exterior of the
furnace. In detail, the hopper 1 is pro-
vided with a discharge opening 4 through
which the sand or other lining material
passes into a discharge conduit 5, the pas-
sage of the sand, dolomite or other commi-
nuted material being controlled by a slide 6.
In order to insure the sand being continu-
ously fed to the conduit during the opera-

tion of the device, I preferably provide a.

mechanical agitator 7 actuated by air under
pressure in a manner hereinafter further
described.

The sand, dolomite or other material must
be discharged from the conduit 5 with
sufficient force to carry it entirely clear of
the apparatus and if necessary completely
across the furnace bottom. Air under pres-
sure is employed for this purpose, a main air
tank 8 being located below the inclined bot-
tom 9 of the hopper and having an air
nozzle 10 opening just below the discharge
opening 4 of the hopper. The arrangement
1s such that the comminuted material as it is
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fed from the hopper by gravity and by the
action of the agitator 7 passes directly into

the path of the compressed air coming from -

the nozzle 10, the air in the tank being un-
der sufficient pressure to force the lining ma-
terial through the nozzle 5 and with con-
siderable force out of its discharge end 11.

The central portion of the conduit 5 pref-
erably comprises a flexible metallic hose por-
tion 12.so that the operator can slightly
change the direction of discharge without
rotating the entire hopper. In certain in-
stances 1t will be necessary to deflect the ma-
terial downward so as to line the portion of
the furnace just inside the door, and for this

- purpose I have provided a supplemental
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nozzle 13 having hooks 14 and 15 mounted
upon a rotatable band 16 and adapted to in-
terlock with the handles 17 and 18 on the
main discharge conduit 5. By employing a
supplemental conduit for this purpose I

" avoid the necessity of inserting the main
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conduit into the furnace, and any damage

from the heat will only affect the supple-.

mental conduit. Further adjustment of the
device can be obtained bv rotating the hop-
per 1 upon its turn-table 20 which connects
it with the truck 2. A plurality of addi-
tional side bearings 21 serve to steady the
hopper in its rotatable mounting upon the
truck platform, and at its upper end the
hopper is provided with a heavy bail or
handle 23 by which the entire device can be
picked up by a crane and moved from one
portion of the building to another.

Tn addition to the main air tank 8 there is
preferably employed an auxiliary tank 24
adapted to receive a supplemental charge of
compressed air and preferably at a higher

compression than that in the main tank.

Also, leading from the latter is a conduit
95 opening into an air chamber 26, the air
in this chamber being employed for operat-
ing the pneumatic hammer 27 which carries
the actuating member 7, and in the normal
reciprocation of the hammer the actuating
member 7 moves up and down so as to force
the granular material into the air conduit.
The air chamber 26 is provided with the
usual pressure gage 28 and blow-off cock
929, and inasmuch as it is not necessary that
the air in this chamber be under as high
compression as that in the main chamber 8,
a governor 30 is employed on the conduit 25
for the purpose of shutting off communica-
tion between the tank 8 and air chamber 26
when the latter reaches the desired pressure.

A similar governor 81 is employed in the .

conduit 32 leading from the auxiliary tank
24 to the main tank 8, the purpose of this
governor being to permit a higher degree of
compression in the auxiliary tank than in
the others. . :

While various systems can be employed

for producing and regulating the air pres-

1,240,408 ~

sure used for forcibly ejecting the lining ma-

terial from the nozzle, I preferably employ .

an air compressor 33 mounted upon the
truck 2 and driven from the motor 34 simi-
larly mounted on the truck 2 and connected
to drive the air compressor through inter-
meshing gears 85 and 36. In operation the
air is drawn in through the strainer opening
37 into the compressor and from there forced
through the conduit 38 into the tank 24.
From the latter it flows through the conduit
32 and flexible conduit 82" and conduit 25
respectively into the main tank 8 and air
chamber 26. When, however, the pressure
in the latter chamber reaches a predeter-
mined point the governor .80 shuts off the
conduit 25 and in a similar manner the gov-
ernor 31 controls the degree of compression
in the tank 8. In order to prevent the air
in the tank 24 being too highly compressed,
a third governor 40 is used to actuate the
cutoff 41 which controls the admission of
air to the compressor.

As clearly shown in Fig. 4 the motor and
compressor are mounted near the rear end
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of the truck and at one side, a portion of the -

space below the inclined bottom 9 of the
hopper being utilized for mounting the main
tank 8 and the pipe leading from the com-
pressor, a fragmentary portion of the wall
of the hopper being cut away to permit the

rotation of the hopper upon its center plate.

20 to an angle of approximately 45 degrees.

95 -

Suitable stops 42 and 43 mounted on the .

truck platform 2 serve to limit the degree of
rotation of the hopper on the truck plat-

44 carried by the hopper. Projecting from
the rear end of the platform is a draft bar
45 by which the truck may be hauled along
the track 8’, the purpose of this particular
mounting and the pivoting of the hopper
on the truck, being to permit of a plurality

of furnaces being lined from a single charge

of the hopper, and with the least possible
labor. |

While I have shown and deseribed a par-
ticular embodiment of my invention; it is
obvious that various changes in construc-
tion and combination of parts can be made
without departing from the scope of my in-
vention, and I do not desire to limit the lat-
ter except as specified in the appended
claims. , '
" T claim as my invention:. , '

1. In apparatus for lining furnace bot-
toms with dolomite and the like, the combi-
nation with a portable hopper adapted to
contain sufficient of the material to line a
plurality of furnace bottoms, a conduit lead-
ing from one side of the bottom of said
hopper, a mechanical agitator extending
down through said hopper and having a
movable portion positioned in close.prox-

imity to the connection between
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and conduit, a source of air under pressure,
and a connection between the source of air
under pressure and the mechanical agitator
for reciprocating the latter, there being also
a connection between the source of air under
pressure and the conduit directly in rear of
the connection between the latter and hop-
per for forcing the material fed. into the
conduit out of the end of said conduit with
sufficient force to carry the material into a
furnace and across the bottom thereof, from
a position wholly exterior thereof.

2. In apparatus for lining furnace bot-
toms with dolomite and the like, the combi-
nation with a portable hopper adapted to
contain sufficient of the material to line a
plurality of furnace bottoms, a conduit lead-
ing from the forward end of said hopper,
said hopper having an inclined bhottom slop-
ing toward its connection with said conduit,
a mechanical agitator positioned adjacent
the connection between said hopper and con-
duit, a source of air under pressure, and a
connection between said source of air and
the mechanical adjutator for reciprocating
the latter to force the material directly into
said conduit, and a connection between the
source of air under pressure and the rear
end of conduit for forcing the material in

8

said condult out of the end thereof with
sufficient force to carry the same into a fur-
nace and a relatively long distance across
the interior thereof, from a position wholly
exterior of the furnace.

3. In apparatus for lining furnace bot-
toms with dolomite and the like, the combi-
nation with a truck, of a hopper revolubly
mounted therein, a plurality of tanks car-
ried by said truck, a pneumatically operated
mechanical agitator within said hopper for
forcing the material from one side of the
bottom thereof, a conduit connected to said
hopper and adapted to receive the material
forced out by the mechanical agitator, a con-
nection between one of said tanks for sup-
plying air under pressure for actuating said
mechanical agitator, forcing the material in
said conduit out of the end thereof with suffi-
cient force to carry a stream of dolomite or
the like into a furnace and across the bottom
thereof, and a pump mounted on said truck
and adapted to supply said tanks with air
under pressure.

JOHN A. BLACK.

Witnesses:
Joxce M. Lutz,
C. B. Brirnap.
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