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To all whom it may concern: 
Be it known that I, WILLIAM. P. THORN 

TON, of Knoxville, in the county of Alle 
gheny and State of Pennsylvania, have in 
vented certain new and useful Improve 
ments in Blast-Furnaces, of which the foll 
lowing is a specification. 
My invention relates to improvements in 

blast furnaces, and more particularly to 
blast furnaces having a comparatively thin 
refractory lining and outer metallic shells 
covering the refractory lining of both the 
bosh and upper body portions of the fur 

Ce 

Among the objects of the present inven 
tion are; to provide water cooled metallic 
shells for the bosh and upper body portion 
each having water troughs or receptacles of 
such construction as to prevent the dirt 
which accumulates in said troughs from in 
terfering with the cooling action of the 
water; to provide a new and improved con 
struction for the lower end of the bosh shell; 
to provide new and improved water cooled 
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means located at the juncture of the bosh 
and upper body portion shells; and to pro 
vide water troughs of a character to permit 
ready access thereto for the purpose of re 
moving foreign matter that may be caught 
in said troughs. 
In the accompanying drawing, which 

illustrates applications of my invention; 
Figure 1 is a part elevational view and a 
part vertical sectional view through a por 
tion of a blast furnace embodying my in 
vention: Fig. 2, a part plan and a part Sec 
tional view, the section being taken on line 
II-II of Fig. 1. looking in the direction of 
the arrows; Fig. 3; a view similar to Fig. 1 
showing a modified form of my invention; 
and Fig. 4, a part plan and a part sectional 
view of the modified construction, the sec 
tion being taken on line IV-IV of Fig. 3 
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looking in the direction of the arrows. 
Referring to the drawing, 1 designates a 

portion of the hearth of the furnace, 2 pro 
tected twyer openings extending through the 
wall of the hearth, the twyers, not shown, 
being in communication with a hot blast 
pipe 3 in the usual manner. 
4 designates the bosh of the furnace, and 

5 the upper body portion thereof. The re 
fractory walls of the said bosh and upper 

* body portions are, comparatively thin; and 
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are each respectively provided with metal 
lic shells 6 and 7. The bosh shell 6 at its 
upper end is secured to the body shell 7 by 
means of a double row of rivets 8, and the 
lower end thereof is formed with an integral 
outwardly extending flange 9. By the em 
ployment of the integral flange 9 at the 
lower end of the bosh shell or on the lower 
Section of the metallic plates constituting the 
bosh shell, I do away with the usual sepa 
rable angle plate members heretofore em 
ployed at the lower end of the bosh shell, to 
gether with the rivets used for securing the 
bosh shell to the angles and their accom 
panying disadvantages. 

Surrounding the hearth portion of the fur 
nace and located directly below the lower 
end of the bosh shell is an annular member 
10 through which the twyers pass, and 11 
designates a band encircling the upper 
flange portion of the annular member 10. 
As illustrated, the integral flange 9 of the 
bosh shell rests on the upper surface of 
member 10. Secured to the outer edge of 
the flange portion 9 of the bosh shell, I pro 
vide a flanged member 12 designed to en 
gage a flange of a plate 13 forming, in con 
nection with the flange portion of the bosh 
shell and the upright portion thereof, a 
lower water trough 14. 

15 designates a water containing box or 
compartment located at the juncture of the 
bosh and upper body portion shells, and 
16 intermediate troughs located between the 
water containing receptacles 14 and 15. All 
of these troughs extend around the outer 
surface of the bosh shell and are of such 
construction as to permit of ready access 
thereto for examination and for cleaning. 
The constructions illustrated are also de signed to prevent foreign matter caught by 
said troughs from banking up against the 
bosh shell and thereby interfering with the 
cooling action of the water contained in 
the troughs. 
Another characteristic feature of the 

troughs 15 and 16 is, that the lower ends 
or bottom portions thereof are spaced away 
from the bosh shell in order to permit 
water to enter between the bosh shell and 
the lower ends of the troughs. Thus, re 
felling first to the intermediate troughs 16, 
it will be noted that the bottoms thereof 
comprise a ring 17, preferably U-shaped in 
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from the receptacle 15. 

2 

cross-section with an inclined extension 18, 
the latter being designed to be riveted to 
the bosh shell. Ring 17 is preferably made 
up of a series of pressed plate members with 
the radial joints thereof welded together to 
present a smooth inner surface. In addi 
tion to the inclined extension 18 of the 
ring 17, the members constituting the ring 
are provided with a depending extension or 
flange 19. These flanges are Secured to a 
series of plates 20. 
21 designate overflows for the interme 

diate troughs, and 22 vent pipes in com 
munication with the atmosphere and lead 
ing to the space between the inner side of 
the bottoms of the troughs 16 and the outer 
side of the bosh shell. 
The body shell 7 surrounding the upper 

body portion of the furnace projects down 
wardly beyond the lower end of the said 
body portion and the extension 23 thereof 
is secured to and supported by a Series of 
columns 24 extending upwardly from a suit 
able foundation: said columns are disposed 
in line with the outer surface of the Wall 
of the upper body portion of the furnace. 
The extension 23 of the shell 7 is provided 
with a series of openings 25 for a purpose 
hereinafter described. 

26 designates brackets secured to the 
upper ends of the columns and designed to 
support a horizontally disposed plate girder 
27, which in turn supports a series of col 
unns 28 extending upwardly from the bosh 
line of the furnace to the top of the upper 
body portion thereof. These columns 28 are 
designed to carry walks, etc., not shown. 
In the drawing, I have shown only the 

lower end of the upper body portion of the 
furnace and only one water trough 29 in 
connection therewith. It should be under 
stood, however, that I provide a series of 
annular water troughs extending to the top 
of the furnace and that said troughs are 
preferably of substantially the same con 
struction as the intermediate troughs sur 
rounding the bosh shell. 
The water containing receptacle 15 com 

prises a bottom portion spaced away from 
the bosh shell and includes the ring 17 simi 
lar to the ring described in connection with 
the intermediate troughs. The ring of re 
ceptacle 15, however, is connected with a 
curved member 30, which latter is secured 
to the extension 23 of the upper shell 7 by 
an angle plate 31. Secured to the extension 
23, and in communication with the compart 
ment formed between the bosh shell and the 
extension 23, by means of an opening 25, 
is a box 32 having an open top extension 33. 

34 designates an overflow pipe leading 
By means of the 

construction just described, that is, the box 
32 and opening 25, access to the upper 
trough of the bosh shell may be had for 
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the purpose of removing any foreign matter 
therefrom. 

In the form of my invention shown by 
Fig. 3, I show a different means for per 
mitting access to the interior of the upper 
water receptacle 15. In this form, I en 
ploy a fixed pipe 35 extending downwardly 
through the extension 23 of the upper body 
shell 7a into the interior of the receptacle 
15a. This pipe is adapted to receive a hose 
or pipe, not shown, through which the ac 
cumulated dirt, etc., may be drawn or Sucked 
from the interior of the receptacle. The 
troughs or receptacles 15, 16 and 14", to: 
gether with the other parts shown, are of 
substantially the same construction as the 
corresponding troughs and parts of the 
form of Fig. 1. 
What I claim is:- 
1. In a blast furnace, a metallic furnace 

shell, water troughs on the outer surface of . 
said shell, said troughs each having a bottom 
of channel form in cross section and spaced 
away from the shell. 

2. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface of 
the shell having its bottom including a mem 
ber of substantially U-shape in cross section 
and having an inclined extension projecting 
from an edge thereof adapted to engage the 
shell. 

3. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface of 
the shell having its bottom including a 
pressed plate member of substantially U 
shape in cross section spaced away from the 
shell and having an inclined extension pro 
jecting from an edge thereof adapted to 
engage the shell. 

4. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface 
of the shell having its bottom including a 
member of substantially U-shape in cross 
section and having an extension projecting 
from opposite ends thereof, the inner exten 
sion adapted to engage the shell, and the 
outer extension a member of the trough. 

5. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface of 
the shell having its bottom including a mem 
ber of substantially U-shape in cross section 
and having an inclined extension projecting 
from an edge thereof adapted to engage the 
shell. 

6. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface of 
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the shell having its bottom including a . 
pressed plate member of substantially U 
shape in croSS Section and having an in 
clined-extension projecting from an end 
thereof, and an extension projecting from 
the opposite end thereof, said extensions re 
spectively engaging 
of the trough. . . . . 

7, In a blast 
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the shell and a member 
furnace, the combination 180 
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with an upper body shell, of supporting 
columns in line with the outer surface of the 
body shell, a metallic bosh shell, an outer 
and an inner water receptacle located at the 
juncture of the upper body and bosh shells, 
and means for permitting access through the 
outer water receptacle to the interior of the 
inner receptacle. 

8. In a blast furnace, the combination 
with a metallic upper body shell, of a me 
tallic bosh shell, an inner and an outer water 
receptacle located at the juncture of the 
upper body and bosh shells, and means for 
permitting access through the outer water 
receptacle to the interior of the inner re ceptacle. 

9. In a blast furnace, the combination 
with a metallic upper body shell, of a me 
tallic bosh shell, said upper shell having an 
extension extending below the upper end of 
the bosh shell, a Water box located at the 
upper end of the bosh shell, and means for 
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permitting access to the interior of the box 
through the extension of the upper body 
shell. 

10. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface of 
the shell, said trough having a bottom 
spaced away from the shell and a vent pipe 
in the trough. 

11. In a blast furnace, a metallic furnace 
shell, a water trough on the outer surface of 
the shell, said trough having a bottom of 
substantially U-shape in cross section spaced 
away from the shell, and a vent pipe leading 
to the space between the bottom and the 
shell. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

WILLIAMP. THORNTON. 
Witnesses: 

W. G. DooLITTLE, 
F. E. GAITHER. 

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

25 

30 

35 


