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UNITED STATES PATENT OFFICE. 
ELIAS ANTHON CAPPELEN SMITH, OF BALTIMORE, IVIARYLAND. 

REPARNG CONVERTERS. 

04458. Specification of Letters Patent. HPatented Nov. 19, 1912. 
Application filed August 20, 1910. Serial No. 578,136. 

To all ushom it may concern. 
3e it known that I, ELIAs ANTHON CAP 

PELEN SMITH, a citizen of the United States, 
residing at city of Baltimore, State of 
Maryland, have invented certain new and 
useful Improvements in Repairing Con 
verters; and I do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the invention, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. 

In the bessemerizing of copper matte and 
the like, it is necessary from time to time 
to make substitutions and repairs in the 
converter principally along the line of the 
twyers. In converters of large size, it has 
heretofore been customary, in making these 
substitutions and repairs, to interrupt the 
furnace operation and to permit the interior 
of the furnace to cool sufficiently to permit 
the furnace mason to enter the converter 
and carry on his work from the inside. 
This has necessitated very considerable de 
lays in the operation of the plant and is ac 
companied with corresponding inconven 
ience to the workman, who is thus obliged 
to operate in cramped quarters and in an 
atmosphere of such relatively high tem 
perature as to seriously cut down his effi 
ciency for any given period of time. 
My present invention is designed to ob 

viate these disadvantages by providing a 
structure wherein the twyers and the fur 
nace; iining along the twyer Zone, are read 
ily accessibie from without, through the 
converter casing, so that while the converter 
is normally fully incased, when under blast, 
portions of that casing may, when desired, 
be readily disassembled or shifted, along 
the twyer zone, so as to lay bare correspond 
ing portions of the lining and to permit 
the rein () y'at and replacement of defective 
bricks and v wers. 
The ari'a) germent is such that the por 

tions of the casing which may thus be 
shifted in Grder to make accessible the cor 
responding portions of the lining behind 
the in are si 'tiated to the permanent por 
tions of the 'asing in extent and area that 
yon lie renoval of any two proximate 

rein) viajie er shift able sections, the inter 
in ediate portions of the lining along the 
wyer Zone and the intermediate twyers 

may readily be reached from without by 
the workman, so that the removable sections 
permit the substitution and repair not only 
of the individual twyers and lining sections 
which they cover, but also the neighboring 
twyers and lining sections on both sides. 
In actual practice, the use of my inven 

tion permits the effective repair and sub 
stitution of worn twyers and lining within 
a few hours, whereas, under the old prac 
tice the same repairs required on the aver 
age a loss of time of several days. The 
workman, operating from the exterior of 
the converter, undertakes and completes his 
substitutions and repairs, without incon 
venience or discomfort, and without being 
obliged to wait until the furnace has cooled 
down to the low temperature which was 
essential for repairing from within. 
In the accompanying drawings, Figure 1. 

represents, in side elevation, a copper matte 
converter, of a type suitable for the practice 
of my invention, certain of the parts being 
omitted. for the purpose of clearness of 
illustration of the remainder. Fig. 2. rep 
resents, on a larger Scale, a detail sectional 
view of a portion of the converter along 
the twyer Zone, at the region of one of the 
renovable casing sections; Fig. 3. represents 
a longitudinal section through the casing 
ipon a plane above two of the removable 
sections; and Fig. 4. represents, in perspec 
tive, one of the removable casing sections 
dissociated from the converter itself. 
Similar letters of reference indicate simi 

lar parts throughout the several views. 
The drawings illustrate the application of 

my invention to a copper matte converter 
having a metallic shell or casing a and a 
lining l of refractory bricks, of magnesite, 
chrome, bauxite, or the like. 

c indicates the individual twyers, pref 
ei'ably of cast iron, of suitable cross 
section, said twyers, in the particu 
lar instance shown being individually 
connected by flexible pipes d with the 
longitudinal bustle pipe A supplying the 
converter blast. As is usual in copper matte converters, the twyers a may likewise be 
provided with the customary Dyblie valve 
fitting e, for the admission of a punching. 
rod, as is well understood in the art of cop 
permatte conversion. The twyer's are like 
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o naintain their integ 
e of the lining die 

pansion and contraction under the in 
orditions prevailing in the converter. 
in copper matte converters, as, has been 

hereinbefore indicated, the region of maxi 
imum wear is on the side of the converter 
where.the twyers are located. Cn the oppo 
site side of the converter the 7ear is rela 
tively slight, and this is true also to a large 

4. 

s 

. . . w a extent for the parts of the lining below the range of twyers except per in their in 
rediate vicinity, Éore specificaily stated, 
therefore, the maximum wear apca (he is:- 
ing is in the region imixediateiyad 
above and between the 
action of the siag upon 
itself manifest to some degre 
best attainable commercial conditions 
practice and where it is especiali w 
vated whenever, through inadverteace or in 
attention, the temperature of the siag is the 
furnace is permitted to rise to too high degree. Accordingly, in the practice a 
invention, arrange to reader readii 
cessible this region of maxi 
corrosion. To his end, drawings, provide the casing a with a 
number of apertures i, preferably rectanga 
lar in outline, and whose lower margins 
serve as ledges upon which to rest, the corre 
sponding meiallic twyers. 
The converter, in form illustrated in 

the drawings, is provided with the support 
ing rings S. Upon one side of the central 
ring are shown sixteen twyers, and upon the 
other side are shown fourteen twyers. To 
make readily accessible the entire twyer 
zone represented by these two series of twy 
ei's, each series is provided with two of the 
apertures i. The apertures for the series of 
sixteen twyers, each correspond in location 
to four twyers of that series, and the two 
apertures for the series of fourteen twyers, 
each correspond to three twyers of the se 
ries of fourteen. Consequently, when the 
apertures are uncovered for purposes of re 
pair to the twyers or litting, the worknan 
may readily gain access through any of the openings not only to the twyers which are in of the corresponding casing section are 
thus uncovered, but also to the two twyers 
to the right and to the left of the opening, 
these adjacent twyers and the corresponding 
portions of the lining being within easy 
reach both for the removal and the replac 
ing of the parts. 
Above the apertures is securely riveted 

to the shell or casing of the converter a bent 
wrought iron bar or strap h, the converter 
being preferably reinforced at the points of 
connection of the bar or strap by means of 
cheek pieces i, so as to afford a firm anchor 
age for the bar or strap. So also, a like bar 
or strap is provided below the twyers and 

&pied to shift upon the lead washes i 
a, --- 

vise securely riveted 
eel pieces. The up 

gived out at those por 
3rresponding to the ap 

r bar or strap , is 
aut, these bowed-out por 
forwardly from the cylin 

the main body portion a of 

s : 

Sinec 
£is i.e. the easig after a 
s isen inade, and 
:::: e apertire wheia 
... ii., a - 4 59 aily put into opera 
i0. Th: {}i c{}{Sisis {i : 
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its 
a&ting 
or yok 
C3SSg: 
the 
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J. -- . 4-Ayr, as a section, occupy the spaces intermediate of 
the Wyers, 'hen he removable sections 
are in pia 3s to cover the apertures i, 

into fight engagement with 
portion c. Of the casing by 

s k 

pose. This closed position of the removable 
sections is iiiustrated in Figs. 2 and 3 and 
at the left hand side of Fig. 1. On the right 
band side of Fig. 1 the apertures i are shown 
as uncovered, and the aperture i farthest to 
the right is shown with its twyers and lining 
renoved. 
The mode of operation of the invention 

will he clearly apparent. The converter, in 
the first instance, is built up, in the usual 
manner, with its twyers and lining, and the 
removable sections are dropped into place, 
with their prongs or yokes straddling the 
twyers, whereupon they are securely wedged 
into close contact with the main body por 
tion a of the shell or casing. When it is 
desired to repair the lining, at any point, 
along the twyer zone, or to remove a defec 
tive or corroded twyer or twyers, the wedges 
loosened, and the Section is raised liaii 
aperture is fully uncovered. ;w 
workman access to the repa 
ihim to complete the suis 
and thereafter to replace ire removable 
tion and again wedge it inio contagi with 
the main body portion of the casing, thereby 
re&stablishing the converter. As indicated 
in Fig. 2, in order to permit the movement, 
of the twyers to accommodate the shift in 
the lining due to expansion and contraction, 
there is ef, in bui ding up: the flirnace, a 
Singll space between he inder surface of the 
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twyers and the lower margins of the aper- . 
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\ 8: tures i, and also a small space between the fingers which straddle corresponding upper Surface of the twyers and the main 
body portions of the closing plates. 
Having thus described my invention, what 
claim is: 
1. A converter, provided with a metallic 

casing having a refractory lining and a se 
ries of tWyers passing through the casing 
and lining, said converter being further pro 
vided with means for effecting substitutions 
and repairs along the twyer zone and from 
without, said means consisting of a remov 
able casing section through which a corre 
sponding portion of the twyers and lining 
are accessible; substantially as described. 

2. A converter, provided with a metallic 
casing having a refractory lining and a se 
ries of twyers passing through the casing 
and lining, said casing being proyided at 
the twyer Zone with an aperture, a closing 
plate for said aperture, and means for forc 
ing the closing plate into close contact with 
the casing, so as to securely seal the aper 
ture when the closing plate is in place; sub 
stantially as described. - 

3. A converter, provided with a metallic 
casing having a refractory lining and a se 
ries of twyers passing through the casing 
and lining, said casing being provided at 
the twyer Zone with an aperture, a closing 
plate for said aperture, said closing plate 
being-provided with depending yoke fingers 
which straddle corresponding twyers, and 
means for forcing the closing plate into 
close contact with the casing; substantially 
as described. 
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4. A converter, provided with a metallic 
casing having a refractory lining and a se 
ries of twyers, passing through the casing 
and lining, said casing being provided at 
the twyer Zone with a repair aperture, whose 
lower edge constitutes a supporting ledge 
for a corresponding number of twyers, a 
closing plate for said aperture, said closing 
plate being provided with depending yoke 

twyers, and means for forcing the closing 
plate into close contact with the casing; 
Substantially as described. 

5. A converter, provided with a metallic 
casing having a refractory lining and a se 
ries of twyers passing through the casing 
and lining, said casing being provided at 
the twyer Zone with an aperture, a closing 
plate for said aperture, a bar at the top and 
a bar at the bottom of said plate when in 
closing position, and wedges co-acting with 
the plate and Said bars to force the plate 
into close contact with the casing; substan 
tially as described. 

6. A converter, provided with a metallic 
casing having a refractory lining and a se 
ries of twyers passing through the casing 
and lining, said converter being provided 
at intervals along its twyer Zone with aper 
tures, corresponding to portions only of the 
twyer Zone but through which the liming of 
the converter immediately adjacent to the 

stitutions and repairs, and removable covers 
for said apertures; substantially as de 
scribed. 

7. In a converter provided with a metallic 
casing having a refractory lining and a se 
ries of twyers passing through the casing 
and lining and being further provided at 
the twyer Zone with an aperture through 
which substitutions and repairs may be 
made, a cover plate for said aperture hav 
ing a series of yoke fingers along its lower 
edge for straddling corresponding twyers, 
stantially as described. 
In testimony whereof affix my signa 

ture, in presence of two witnesses. 
EIAS ANTHON CAPPELEN SMITH, 

Witnesses: 
WILLIAM. H. DAVIs, 
JoHN C. PEN NIE. 

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, Washington, D. C.’ 
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