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UNITED STATES 
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PATENT OFFICE. 
JOEN ID, PUGIH, OF MoUNT WASHINGTON, BALTIMORE, MARYLAND. 

METHOD OF AND APPARATUS FOR TRANSPORTING SLAG. 
Applieation filed April 28, 1920. Serial No. 377,211. 

To all whom it may concern. 
Be it known that I, JoHN D. PUGH, a citi 

zen of the United States, and residing at 
Mount Washington, Baltimore, Maryland, 
have invented certain new and useful Im 
provements in Methods of and Apparatus 
for Transporting. Slag, of which the follow 
ing is a Specification. 
The object of this invention is to provide 

a ladle for transporting molten slag pro 
duced by blast furnaces and similar indus 
trial plants to remote points for its disposal, 
having novel and improved means whereby 
the slag is prevented from solidifying in the 
ladle in cases where a considerable length of time elapses before the dumping point is 
reached. 
In general, slag is a poor conductor of 

heat and it often happens that the outer 
layer of the liquid slag in a slag conveyor 
or ladle solidifies while the ladle is being 
transported due to the fact that the central 
portion of the slag will not transfer its heat 
to the outside layer as quickly as the out 

5 side layer will radiate its heat, the result 
being that the outer layer becomes chilled 
and solidifies while the inner portion is still 
very hot and in liquid condition. The in 
vention contemplates the use, with a slag 
conveying ladle, of means for agitating the 
slag so that it circulates within the ladle 
and has no stationary outer layers which 
by rapid radiation will become chilled and 
solidified. - 

The invention further contemplates means 
for introducing combustible material into 
the ladle, the materials so introduced being 
burned therein to keep the slag in a molten 
condition. This feature is of great practi 
cal value where slag is to be transported a 
considerable distance and where the ladle 
conveying the same may be delayed in trans 
sit, as for instance where the ladle is mount 
ed upon a car body and is moved, with 
others, in a train to the dumping point. 

In the drawings: 
Figure 1 illustrates in side elevation a 

car having a slag conveying ladle mounted 
thereon which has two forms of the slag 
agitating and heating mechanism attached 

thereto, portions of the ladle being broken 
away; 
Figure 2 is a section on the line 2-2 of Figure 1; 
Figure 3 is a section on the line 3-3 of 

Figure 1; ??????????? 
Figure 4 is a section on the line 4-4 of 

Figure 1; 
Figure 5 is a view similar to Figure 1 but 

showing a modified form of heating and agitating apparatus. 
The slag ladle L comprises a cylindrical 

central portion and conical end 
integral therewith, and its pivotally mount 
ed at its ends on a specially designed car 
truck. This form of ladle, which is de 
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portions 
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scribed and claimed in Patent No. 1251,282, 
issued to me December 25, 1917, is well adapted to have the improved slag agitating 
and heating mechanism attached thereto, but 
it will be understood that other forms of 
ladles may be used if desired, and that the 
invention is not limited in its scope to the 
particular form of ladle illustrated and de 
scribed. 

Preferably the ladle has an outer metallic 
casing 10 and an inner layer 11 of refrac 
tory material, capable of withstanding great 
heat. Spouts having covers 13 are provided 
on the cylindrical portion of the ladle above 
its central axis and equidistant horizontally 
therefrom, and the openings through these 
spouts constitute inlet and outlet openings 
for the molten slag. 

in one form of the invention, illustrated 
in Figures 1 and 2, one of the conical end 
portions is provided with an opening 14 
through which the inclined pipe 15 extends 
downwardly into the interior of the ladle. 
This pipe has an inner portion 16 of metal, 
and an outer coating of refractory material. 
17 and at its lower end is located a nozzle. 
18 of refractory material, bolted to the pipe 
16 as is clearly illustrated in Figure 3, and 
having a central orifice 19. The upper end 
of the pipe 15 may be horizontal and has 
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rigidly mounted thereon a fuel container 
or receptacle 20 having a hopper-shaped 
bottom and a removable cover 21. 
This hopper 20 is adapted to contain pull- 100 
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ladle in a completely molten state for long 
periods of time, advantages not realized by 
the various slag ladles heretofore designed 
or suggested. 

Having thus described the invention what 
is claimed as new and desired to be se 
cured by Letters Patent is: 

1. In a device for transporting molten 
material, in combination, a ladle, and means 
including a pipe adjustably mounted on 
said ladle and having an orifice within the 
same for introducing combustible material 
into the slag at any desired depth below 
its surface, for the purpose set forth. 

2. in a device for transporting moiten 
material, in combination, a ladle having an 
aperture, and means for introducing a com 
bustible material into the slag at any desired 
depth below its surface, including a pipe 
extending through said aperature and hav 
ing an outlet orifice within said ladle, and 
means on said ladie for adjustably securing 
said pipe in position. 

3. In a device for transporting molten 
material, in combination, a ladle and means 
including a fuel hopper mounted on the 
ladle and a compressed air handling device 
associated there with, for introducing pul 
verulent material into said ladle, for the 
purpose set forth. 

4. In a device for transporting molten 
material, in combination, a ladle and means 
including a hopper mounted on the lade 
and opening into a conduit, which coinimuni 
cates with the ladle, and a compressed air 
nozzle in said conduit, for introducing pull 
verulent material into said ladle, for the 
purpose set forth. 

5. In a wheeled device for transporting 
molten material, in combination, a ladle and 
means for introducing combustible material 
into the material through the bottom of the 
ladle, for the purpose set forth. 

6. In a wheeled car for transporting mol 
ten material, in combination, a tiltable ladle 
mounted on the car frame and means includ 
ing a fuel supply tank supported on the 
ladle, for introducing combustible material 
into the ladle, for the purpose set forth. 

7. In a wheeled car for transporting mol 
ten material, in combination, a ladle formed 
to completely enclose a material retaining 
chamber, an opening being provided in the 
top for the introduction and withdrawal of 
molten material, and means being provided 
for the introduction of combustible material 
into the chamber to heat the material, the 
products of combustion escaping from the 
chamber through said opening. 

8. In a wheeled car for transporting ma 
terial, in combination, a ladle having heavy 
walls of heat resistant material, the walls 
completely enclosing a material retaining 
chamber having a relatively small opening 

in its top for the introduction and withdraw 
all of material in a molten condition, and 
means on said car for introducing combus 
tible material into the chamber to be burned 
to heat the slag, the products of combustion 
escaping through said opening. 

9. In a wheeled car for transporting mol 
ten material, in combination, a ladle, and 
means for introducing a combustible mate 
rial into said ladle below the surface of the 
material including a pipe having its outlet 
orifice inside the ladle and below the level 
of the surface of the material, a fuel tank 
opening into said pipe above the level of the 
surface of the slag, and means for conduct 
ing compressed air to said tank and pipe. 

10. In a wheeled car for transporting 
molten material, in combination, a ladle, and 
means for introducing a combustible ma 
terial into said ladie below the surface of 
the material including a pipe having its out 
let orifice inside the ladle and below the 
level of the surface of the material, a fuel 
tank opening into said pipe above the level 
of the surface of the material, and means 
for conducting compressed air into the 
fuel tank to force fuel into the pipe and 
means for conducting compressed air into 
the upper end of the pipe to entrain the 
fuel issuing from the fuel tank and force it 
through the pipe and into the body of the 
material. 

11. The method of maintaining material 
in a liquid state while being transported in a 
ladle consisting in introducing a combustible 
mixture into the body of the material which 
ignites therein, the products of combustion 
flowing upwardly therethrough to agitate 
and heat the slag. a 

12. A car for transporting materials in a 
molten state including in combination, a 
wheeled support, a container for such ma 
terial substantially closed and designed to 
retain heat, said container having a restrict 
ed opening in its top, and means for intro 
ducing a gas into the body of the material 
in said container. 
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13. A car for transporting materials in a 
molten state including in combination, a 
wheeled support, a container for such ma 
telial substantially closed and designed to 
retain heat, said container having a restrict 
ed opening in its top, a fuel reservoir, and 
means for introducing fuel from said reser 
voir into said container. 

14. A container for transporting molten 
materials having a substantially closed body 
and designed to retain heat, said container 
having openings in the bottom and top for 
the introduction of combustible material and 
escape of the products of combustion re 
spectively, and means on the container for 
introducing combustible material through 
said bottom opening. 
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15. In a device for transporting molten 
material, in combination, a ladle and means 
including a fuel supply reservoir mounted 
on the ladle and a fuel conduit associated 
therewith, for introducing a combustible 
fuel into the body of the material. - 

16. In a device for transporting molten 
material, in combination, a ladle and means 
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including a fuel supply reservoir mounted on 
the ladle, a fuel conduit associated there 
with, and means for supplying compressed 
air to the fuel conduit, the fuel conduit hav 
ing its outlet for fuel and compressed air 
within the body of the material. 

in testimony whereof affix my signature. 
JOHN D. PUGH. 

0. 

  


