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UNITED STATES PATENT OFFICE. 
HENRY L. CHARLES, OF BUTTE, MONTANA, ASSIGNOR OF ONE-HALF TO 

F. AUG, HEINZE, OF BUTTE, MONTANA. 
METHOD of Lining convert ERs. 

No. 832,895. Specification offetters Patent. Patented oct. 9, 1906, 
Application filed November 21, 1905, Serial No. 288,426, 

To all whom, it may concern: 
Beitknown that, HENRYLEWIS CHARLEs, 

a citizen of the United States of America, re 
siding at Butte, Silverbow county, State of 
Montana, have inve?ted certain new and 
useful improvements in Methods of Lining 
Converters, of which the following is a speci 
fication. 
My invention relates to improvements in 

the method of lining converters or furnaces 
for converting or refining copper or otherfusi 
ble ores, and is intended, primarily, to pro 
vide an improved method of drying and 
hardening the basic or silicious lining of such 
converter or furnace where the lining mate 
rial, consisting, usually, of silica, or silicious 
ores mixed with clay and water, is tamped 
around the outer shell of the converter or 
furnace and then requires to be thoroughly 
dried out before the converter or furnace can 
be used. 
My invention will be best understood by 

reference to the two sheets of drawings form 
ing part of this specification, in which 

Figure 1 is a side elevation of a converter 
of ordinary form, showing by dotted lines 
the position of the inner cores when inserted 
in the converter for the purposes of tamping 
the lining. Fig. 2 is a cross-section of the 
body or lower half of the converter, showing 
the inner core in position, and the lining 
tamped in. Fig. 3 is a similar cross-section 
of the removable cap of the converter; and 
Fig. 4 is a cross-section of the converter on 
the lines 44 of Fig. 1, showing the same after 
the removal of the cores and the formation of 
an inner shell on the lining in the manner 
hereinafter indicated. 
Only such parts of an ordinary converter 

are shown as will illustrate the invention. 
The method now commonly used for lining 

converters of the type to which my invention 
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Epic is as follows, reference being made to 
the accompanying drawings: The bowl or 
outer shell of the converter 1, which is usually 
made of heavy boiler-plate, is first lined with 
a four-inch layer offire-brick 2 and an inner 
core 3 inserted. Lining material 4, consist 
ing of silica or silicious ores, with just enough 
plastic clay or suitable binder mixed with 
water in a pan or Chilian mill, is then tamped 
around the inner core by pneumatic rammers 

and the core removed and the cap put in 
place. This lining must now be dried out be 
fore the converter can be used, and it is to 
this part of the process to which my inven 
tion chiefly relates. The present general 
manner of accomplishing this result is as fol 
lows: The converter is filled with wood and a 
fire started. A light blast is then used 
through the twyers 5 to get the wood burning 
freely. Then about two hundred and fifty. 
pounds of coke is put in and more blast 
turned on to get as high heat inside the lining 
as possible. This amount of coke is required 
to be put in three or four times in twenty 
four hours to accomplish sufficient drying of 
the lining, so that the converter may be used. 
Under this method, however, it is impossible 
to completely dry a wet lining in the twenty 
four hours usually consumed fof this process 
unless at least two tons of coke are used in 
each converter, and it is doubtful if it would 
be thoroughly dried even then. As a conse 
quence this process not only requires a large 
amount of time and expense of fuel, but also 
produces a very imperfectly dried lining. 
Any remaining moisture in the lining is dried 
after corrosion has taken place, while the con 
verter is in operation. It is no uncommon 
thing to see steam oozing out of the twyers 
and joints when the lining is making its last 
run. In other words, when the lining has 
been corroded within a few inches of the brick 
moisture is still visible. Not only this, but 
very uneven drying is he result. It is quite 
evident when the blast is blown in through 
the twyers 5 at the bottom the heat will be 
nearly all driven up to the cap or top of the 
converter and away from the twyers and the 
extreme bottom, where it is most essential 
that good drying be done, and quite fre 
quently owing to poor drying large pieces of 
lining at the twyers are blown out as soon as 
fast corrosion takes place. This is caused b 
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steam-pressure between the lining and shell 
of the converter and by not having proper 
vent-holes in the shell for the steam to escape. 

I have discovered that a complete drying 
of the lining and total expulsion of the mois 
ture can be accomplished in far less time than 
is now required for the partial and incom 
plete drying secured by the method outlined 
above now in use by the use of heat from 
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of drying, but : 
and power, highest, possible efficiency 
ing, faster running by even corrosion, ai. 
caving down of iiiring and less converte; 
quired, as each one can be lined and dried 
put back in use in eight, hours. 

yiy method of procedure is as foliays: 
After the tamping of the lining material 2 in 
the manner herein before indicated aid the 
renoval of the cores 3 from the body and the 
cap, which ai?e taimed separately, the 
is fastened in its piece upon the body of 
converter, as shown in Fig. 4. The twyers 5 
aire that closed or plugged with small balls 
or fingers of clay 7 to keep the molten mate 
riel from filling them, aid the process of dry 
ing the lining is then begun. Molten slag, 
iow-grade copper, or iron mattes from con 
verters, reverbaratory furnaces, or any other 
furnace can be used. Where matte is used 
it will I'etain its heat much longer by having 
it low in copper and high in iron. Conver 
ter-slag is preferred as it has a higher tem 
perature than aji other known slags. Blast 
furnace imatte comes next, as it also has a 
high temperature when loy in copper and 
high in iron; but any other slags or mattes 
can be used, but require close attention, as 

The converter is first, 
g or matte up to the 

A few pieces of wood or 
coal are then put on top of the slag or matte 
and a light fire kindles to keep it, from chili 

they are not so hot. 
filed with this moltensis. 
lines a C, Fig. 4 

ing. In about one hour a shell of slag or 
mitte 3, Fig. 4, will be foxiaed all &rotird 
inside of the fining up to the lines a G. The 
first, slag or matte is her poured of aid a 
fresh hot ladie of (aite is poured into 
the conver, emain indefi 
nitely, as the 8:0 
penetrates the aiia 
ling no. ot; in 
three ho for yo 
hours. The gui . 

- - - - c. w II at 2:48,i .S E8(eSS2, 

vent-holes are provided in the bodi 
converter to a 3 stean driven out to 
oscape. As a res. 
the lining in a very brief period of time coin 
pared with the present, process, a complete 

d uniform hardealing of the iring is se 
cured, reducing the cost to the mininuin &nd 

ing of ever corrosion which cannot be 

is method of dying 

aiowing 
had without coil plete expulsion of moisture 
from the lining. In addition, the slag shell 
for:red on the inside is easier sileited than 
the cid had silies liais: , mak 
verter rui fastir : E rais:{ eaf, 
is possible in the oil w 
from first, corrosion vyi 
than under the oid process. 

claim as my inventior 
i. The within-described method of drying 

and hardening the basic or silicious lining of 
converters or refiting-furnaces prior to thei 
use in oxidation by using the heat derived 
from the introduction of molten inagerial 
within the convertei or 'efining - furnace 
while the basic or silicious lining is sili in a 
damp and unhardened condition. 

2. The within-described inethod of dying 
and hardening the basic or silicious lining of 
conyerters of refining-furnaces prior to their 
usein oxidation by using the beat derivedition 
the introduction of molten material within 
the converter or refining-furnace while the 
basic or silicious lining is still in a dan; and 
unhardened condition to form a shell over 
the inner surface of the lining. 

3. The within-described method of drying 
and hardening the basic or silicious lining of 
converters or refining-furnaces by introduc 
ing molten slag or matte within the converter 
or refining-furnace while the basic or silicious 
lining is still in a damp and unhardened con 
dition. 

4. The within-described method of drying 
and hardening the basic or silicious lining of 
converters or refining-furnaces by introduc 
ing molten slag or matte within thé converter 
of refining-furnace while the basic or silicious 
lining is still in a damp and inhardened con 
dition to form a slag or matte shell over the 
inner surface of the lining materia. 

5. The within-described method of lining 
converters or refining-furnaces consisting of 
first tamping the lining material around an 
inner core, then removing the core, and hile 
the lining materia is still damp Bad unar 
dened introducing noizen materia within 
the converter or refining-furnace in sufficent 8. 

quantities to competely dry and hairder the 
lining material. 
gonyerters or refining-furnaces, consisti. 
first, tanping the lining material atound an 
inner core, then removing the core, and while 
?he lining material is still damp and unhai 
dened introducing toite slag or Inette 
within the converter Gir reining-finaige in 
sufficient quantities to completely dry azad 
harden the lining materiai. : . 

7. The within-described method of lining 
converters or refining-furnaces, consisting of 
first tainping the firing insterial aiolind an 
inner core then removing the gore and form 
ing a slag or natte shell over the inner Sui's 
face of tile lining by the introduction of 
molten slag or instite. 

6. The within-described nethod of iiining 
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8. The within-described method of lining 
converters, or refining-furnaces, consisting of 
first, tamping the lining material around &n 
inner core, then renao wing the core and par 
tially diving the lining by forming a shell over 
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the inner surface of the lining by the intro- two subscribing witnesses, this 6th day of 
duction of molten material, then removing November, 1905. 
the molten material and completing the dry 
ing of the lining by the introduction of one H. L. CHARLES. 

5 or more additionalladies of molten material. Witnesses: 
in testimony whereof I have signed my T. J. WALKER, 

name to this specification, in the presence of J. W. FLAHERTY. 


