
Patented Sept. 24, 1912. 
C, HICKS, 

BLAST FURN ACE, 
APPLICATION FILED APR. 5, 1912. 

1,039,282. 
3 SBIEETS-SHEET l. 

Fy,zzzzzzzzzzzzzs 

  

    

    

  

  

  

  

  

  

    

  

  

  



C, HICKS, 
BLAST FURN ACE, 

APPLICATION FLE) APR, 5, 1912, 

1,039,282. Patented Sept. 24, 1912. 
3 SHEETS-SHEET 2 

  

  



C, HICKS, 
BLAST FURNACE, 

APPLICATION FILED APR. 15, 1912. Patented Sept. 24, 1912. 
3 SHEETS-SHEET 3. 

1,039,282. 

  



ASTLLLeqeqLAAqAMMAAAAqiqiAieAAeAe ieiAqAAAAAAA S S S S S 

O 

30 

35 

40 

45 

UNITED STATES PATENT OFFICE. 
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To all at hom, it mi a/ CO in (‘’ ’n : 
Be it known that, I, CALVIN HICKs, a citi 

zen of the United States, residing at Auburn, 
in the county of Schuylkill, State of l’enn 
sylvania, have invented certain new and 
iseful Improvements in Blast - Furnaces: 
and I do hereby declare the following to be 
a full, clear, and exact description of the 
invention, such as will enable others skilled in the art to which it appertains to make 
and use the same. 
This invention relates to blast furnaces. 
The object of the invention resides in the provision of a construction for effecting the 

cooling of the furnace wall throughout the 
entire extent of the latter and which will 
at all times permit the flow of water there 
through to be observed by the furnace tender 
so that he may know that the highest effi 
ciency of the system is being inaintained. 
A still further object of the invention re 

sides in constructing the apper end of the 
furnace wall of a plurality of hollow cast 
ings in position to receive the impact of 
stock ore and other products as they are fed 
to the furnace whereby wear of the furnace wall is prevented. 
With the above and other objects it view, 

the invention consists in the details of con 
struction and in the arrangement and com 
bination of parts to be hereinafter more fully 
described and particularly pointed out in 
the appended claims. 

In describing the invention in detail, ref 
erence will be had to the accompanying 
drawings wherein like characters of refer. 
ence denote corresponding parts in the sev 
eral views, and it which 

Figure 1 is a vertical section of a blast 
fernace constructed ita accordance with the 
invention, Fig. 2, a section on the line 2-2 
of Fig. 1, Fig. 3, a section on the line 3-3 
of Fig. 1, Fig. 4. a section on the line 4-4 
of Fig. 1, lig. 5, a view partly in elevation 
and partly in section of the lower layer of 
hollow castings which constitutes the top 
portion of the furnace, Fig. 6, a detail per 
spective view of one of the members em 
ployed in constructing the water jacket of 
the cooling system which surrorind the inter 
mediate and lower portions of the wall of 
the furnace, Fig. 7, a detail perspective view 
of one of the intermediate layer hollow cast ings employed in Constructing the upper 
portion of the wall of the furnace. Fig. 8, a 
detail perspective view of one of the key 

A 

lower layer hollow castings employed in 
constructing the upper portion of the wall 
of the furnace. Fig. 9, an enlarged section 
on the line 9-9 of Fig. 2. Fig. 1), a section 
on the line 10-10 of Fig. 1. 

Referring to the d'awings, the furnace 
is, show n as; ?ia ºported upon columns 10 
which are iii turn sustained by a founda 
(iii 1. Carried upon the upper ends of the 
'olumns 10 is a mantel 12 which supports 
the upwardly converging wall A of the 
furnace, the lower portion 14 of which is 
of the usual fire brick construction and has 
its upper end be veted inwardly as at 15 to 
form a seat for the net allie portion of the 
Wa. A which is disposed between the upper 
hey eled end 15 and the hopper 15'. 
The metallic portion of the wall A is 

formed of a plurality of hollow segmental 
castings arranged in horizontal layers. In 
this instance the metallic portion of the wall 
A is shown as formed of three horizontal layers of castings, the uppermost and inter 
Imeiliate layers being constructed of castings 
1 an 18 respectively. One of the castings 

is provided with a walled aperture there 
thro yngrh into which the downconner 16 pro 
jects and is secured, said downcomer being 
of a construction common to furnaces of this type. Each casting 17 of the upper 
layer is formed with a flange 19 at its lower 
end and las its upper end beveled as at 20, 
the beveled upper ends of all the castings 
17 registering to form a seat for the hopper 
15'. The castings 17 are of such shape 
Superficially as to properly complete the 
upper end of the wall of the furnace. The 
castings 17 are further provided at each 
side with oit wardly directed flanges 21 and 
adjacent flanges 21 are suitably connected tu gether by bolts 23. 
The eastings 18 are each provided at their 

lipper and lower ends with outwardly di 
rected flanges 24 and 25 respectively, the 
flange 24 of each casting 18 being connected 
to the flange 19 of the section 17 next above 
by means of bolts 26. The castings 18 are 
further provided at each side with flanges 
24 and adjacent flanges 24 are connected 
together by bolts 25'. It will be here noted 
that the castings 17 and 18 are each pro 
vided at their upper ends with discharge 
openings 27 and 2S respectively and at their 
lower ends with intake openings 29 and 
30 respectively. The lower layer of castings 
of the upper portion of the wall of the fur 
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nace is formed successively large and small 
as at 30' and 31 respectively. The lower ends 
of all of these castings 30' and 31 are bev - 
eled as at 32 so as to seat Snugly upon the 
beveled upper end 15 of the lower portion 
14 of the furnace wall. Each of the castings 
30’ and 31 is provided in its upper end with 
a discharge, opening 33 and further pro 
vided with an intake opening 34 disposed 
beneath the opening 33 in vertical alinement 
with the latter. The castings 30' and 31 are 
each provided at their upper ends with an 
Outwardly directed flange 36 which is se 
cured to the flange 25 of the section 18 next 
above by means of bolts 37. These castings 
30 and 31 are also provided at their sides 
with outwardly directed flanges 38 and the 
adjacent flanges 38 of said castings 30' and 
31 are connected together by means of bolts, 
39. The castings 30' and 31 are further 
provided intermediate their upper and 
lower ends with outwardly directed hori 
Zontal flanges 40 for a purpose that will 
presently appear. The portion 14 of the 
furnace wall is surrounded by a shell 41 the 
upper end of which is provided with an out 
wardly directed flange 42 upon which rests 
the flanges 40 of the castin's 30' and 31, 
said flange 42 thus serving to support the 
castings 17, 18, 30' and 31. The shell 41 of 
the furnace is provided with a plurality of 
spaced horizontal projections or flanges 43 
and between each adjacent pair of flanges 
43 is secured a plurality of plates 44 dis 
posed in spaced relation to the shell 41. 
Each of the plates 44 is of the necessary 
arcuate for nation and has its sides and ends 
formed with outwardly extending flanges 
45 and 46 respectively provided with bolt 
receiving apertures whereby said plates may 
be seclared together side by side and each 
plate positively secured to the flanges 43 ly 
means of bolts 47. As many of the plates 
44 as desired are provided with intake and 
discharge openings 48 and 49 respectively 
for attachment to suitable intake and dis 
charge elements to supply a current of 
water in the space between the shell 41 and 
the plates 44. 
Disp sed around the furnace at its upper 

end is a supply inain 50 from which depends 
a plurality of feed pipes 51. A plurality 
if branch pies 52 connect the feed pipes 5 
with the it take openings of the castings 17. 
1S, 30' and 31 and with the intake openings 
of the plates 44 respectively. It will be 
noted that the feed pipes 51 decrease in 
diameter downwardly as the in ber of cool 
ing compartments which it is called upon 
to stipply at a given point decreases. The 
varios brach pipes 52 are controlled by 
means of valves 53, thus enabling the fur 
nace elder to easily and illickly regulate 
the flow of water from the feed pipes 51 to 
the interior of the castings 7, 18, 30' and 
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31 and the spaces between the shell 41 and 
plates 44. Surrounding the furnace at its 
lower end is a discharge main 54 which has 
extending vertically therefrom a pluralit 
of drainpipes 55. A plurality o branc 
drain pipes 56 connect the drain pipes 55 
with the discharge openings of the castings 
17, 18, 30' and 31 and with the discharge 
openings of the plates 44 respectively. ?? 
will be noted that the drain pipes 55 in 
crease in diameter in a downward direction 
as the number of branch drain pipes dis 
charging therein increases. The openings 
in the drain pipes 55 which receive the ends 
of the branch drain pipes 56 are larger in 
diameter than said branch pipes so as to 
permit the furnace tender to observe at all 
times if the water is discharging properly 
from the various cooling compartments of 
the system. It will of course be understood 
that the supply main 50 is suitably con 
nected with a water supply while the dis 
charge main 54 is provided with an outlet. 
whereby the water being fed thereto may be 
conveniently carried ? 

Supported upon the mantel 12 in vertical 
alinement with the columns 10 are columns 
57 which rise to the upper end of the furnace. 
Each of these columns 57 support a plurality 
of brackets 58 positioned at corresponding of 
points on respective columns 57 and the 
brackets 5S disposed at corresponding points 
on the various columns 57 stupport respec 
tively landings or platforms 59 and these 
various landings or platforms are connected 
by slit a bie stairway's 50. By this arrange 
ment of platforms and stairways the furnace 
tender can easily reach and inspect all of the 
piping of the cooling system. 
The castings 18 are provided intermediate 

the flanges 24 and 25 with outwardly dis 
posed projections (31 which form a seat for a 
st trengthening and (32 sili'i'olding the cast 
ings 18. In additio to the band 62 the vari 
olis castings 17, 1 S. 30' and 31 are strength 
ened by ne:ns of integral braces 63 formed 
in the interior of respective castings. 
The operation of the cooling systern here 

in-described will be obvicius, it being si uffi 
cient to say that during the operation of the 115 
systen vwa ter wil! discharge from the main 
50 into the various supply pipes 51, from 
whence it will flow through the branch pipes 
52 into the lower portion of the castings 17, 
1S, 30' and 31 and into the lower portion of 120 
the space between the shell 41 and plates 44. 
'The wat er will then disclarge from the up 
per portion of the various castings and from 
the upper portion of the space between the 
shell 41 and plates 44 through the branch 225 
drail sipes 5? in to the drain lie 75 and 
thenere into the ist larg: mai 54 from 
where it is carried of throgh a silitable 
{}} í let. 

It will be noted that the upper 
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are bound against the lower end of the hop 
per 15” by means of a band 64, said band 
serving to effectually hold the castings 17 
in proper relation and to strengthen the 
structure generally. 
What is claimed is: 
1. A blast furinace having the lower por 

tion of its wall formed solid and the upper 
portion of said wall constructed of a plural 
ity of hollow castings disi Sed one upon the 
other, a water jacket surrounding the low 
portion of the furnace and formed with a 
plurality of superimposed independent com 
partments, a cooling fluid supply main sur 
ronding the upper end of the furinace, con 
nections between said supply mail, and the 
lower portions of the interior of the hollow 
castings and the compartments of said water 
jacket respectively, a discharge main sur 
rounding the lower portion of the furnace 
and connections between said discharge main 
and the upper portions of the interior of the 
hollow castings and the compartments of 
said water jacket respectively. 

2. A blast furinace having the lower por 
tion of its wall formed solid and the upper 
portion of said wall constructed of a plural ity of hollow castings disposed one upon the 
other, a water jacket surrounding the lower 
portion of the furnace and formed with a 
plurality of Superimposed independent com 
partments, a cooling fluid supply main sur 
rounding the upper end of the furnace, feed 
pipes, depending from said supply main, 
branch pipes connecting said feed pipes with 
the lower portion of the interior said cast 
ings and with the lower portion of the com 
partments of the water jacket, a discharge 
main surrounding the lower portion of the furnace, drain pipes extending vertically 
from said discharge main, and branch drain 
pipes connecting said drain pipes with the 
tipper portion of the interior of the castings 
and the upper portion of the compartments 
of the water jacket. 

3. A blast furinace having the lower por 

cs 

tion of its wall formed solid, and the upper 
portion of said wall constructed of a plural 
ity of hollow castings disposed one upon the 
of her, a water jacket surrounding the lower 
portion of the furnace and formed with a 
plurality of superimposed independent com 
partments, a cooling fluid supply main sur 
rounding the upper side of the furnace, feed 
pipes depending from said supply main and 
decreasing in diameter at spaced points in a 
downward direction, branch pipes connect 
ing said feed pipes with the lower portion of 
the interior of said castings and with the 
lower portions of the compartments of the 
water jacket, a discharge main surrounding 
the lower portion of the furnace, drainpipes 
extending vertically from said discharge 
main and decreasing in diameter at spaced 
points in an upward direction, and branch 
drain pipes connecting said drain pipes with 
the upper portion of the interior of the cast 
ings and the upper portion of the compart 
ments of the water jacket. 

4. A blast furinace having the lower por 
tion of its wall formed di??? and the upper 
portion of said wall constructed of a plural 
ity of hollow castings disposed one upon the 
other, a water jacket surrounding the lower 
portion of the furnace and formed with a 
plurality of superimposed independent com 
partments, a plurality of columns surround 
ing said furnace, platforms supported by 
said columns at spaced points respectively, stairways connecting said platforms, and 
pipe connections for effecting a current of 
water through the interior of the castings 
and the compartments of the water, jacket, 
said pipe connections being accessible from 
said platforms. w 

In testimony whereof, I affix my signa 
ture, in presence of two witnesses. 

CALVIN HICKS. 
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