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1o all whom it may conceorn o
Be it known that T, Carviny Hrcks, a citi-
zen of the United States, residing at Auburn,
in the county of Schuylkill, State of Penn-
sylvania, have invented certain new and
useful Improvements in Blast - Furnaces;
and T do hereby deelare the following to be

a full, ¢lear, and exact description of the !

mmvention, such as will enable others skilled
1.

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 etfecting the
cooling of the furnace wall throughout the
entire extent of the latter and which will
at all titnes permit the flow of water there-

1
through to be observed by the furnace ‘endey |

so that he may know that the highest effi-
ciency of the system is being inaintained.

A still further abject of the invention re-
sides in constructing the upper end of the
furnace wall of a plurality of hollow cust-
ings in position to receive the impact of
stock ore and other products as they are foq
to the furnace whereby wear of the firnace
wall is prevented.

With the above and other ohjects v view,
the inventicn consists in the details of con-.
striction and in the arrangement and com-
bination of parts to be hereinafter more full v
described and -particularly pointed ovut in
the appended claims.

In describing the invention in detail, yef.
erence will be had to the accompanying
drawings wherein like characters of refor-
ence denote corresponding parts in the sev-
eral views, and i which—

Figure 1 is a vertical section of a hlast
farnace constructed in accordance with the
invention, Fig. 2, a section on the line 2—.9
of Tig. 1, IMig. 3, a section on the line 3-—3
of Fig. 1, Fig. 4, a section on the line 4-——4
of Fig. 1, Vig. 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 eln-
ployed in constructing the water jacket of
the cooling system which surronnd the inter-
mediate and lower portions of the wall of
the furnace, Fig. 7, a detail perspective view
of oue of the intermediate layer hollow cast-

ings employed in ronstructing the upper
portion of the wall of the furnace, Fig. 8 a

detail perspective view of one of the key
N

i

lower layer hollow castings employed in
constructing the upper portion of the wall
of the furnace. Fig. 9, an enlarged swction
on the line 9—9 of Fig. 9. Fig. 19, a section
on the line 10~-10 of Wiy, 1.
. Referring to the drawings, the furnace
13 shown as surported upon columns 10
which e & turn sustained by a founda-
uen 11, Carried upon the upper ends of the
columns 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 construetion and has
its upper end beveled inwardly as at 15 to
forni a seat for the metallie portion of the
wid A which is disposed between the upper
beveled end 15 and the hopper 157,
The metallic poitivn of the wall A is
ormed of a plurality of hollow segmental
castings urranged in horizontal Inyers. In
this instance the metallie portion of the wall
A is shown as formed of three horizontal

layers of castings, the uppermost and inter-
meliate

¢ing constructed of castings
castings
aperture there-
downcomer 16 pro-

=
ayers by
L7 and 18 vespectively. One of the
1 s provided with 2 walled
through into which the
Jeets and is secured, said downcomer being

of a construction common to furnaces of
this type. Each casting 17 of the upper
layer 15 formed with a Hange 19 at its lower
end and has its upper end beveled as at 20,

[ the beveled upper ends of all the castings

17 wegistering to form a seat for the hopper
15%. The castings 17 are of such shape
superficially as fo properly complete the
upper end of the wall of the furnace. The
eastings 17 arve further provided at each
side with ontwardly directed flanges 21 and
adjrcont Hanges 21 are suitably connected
together by bolts 23.

The castings 18 are each provided at their
upper and lower ends with outwardly di-
rected flanges 94 and 25 respectively, the
flange 24 of each casting 19 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 28 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
a»at 30" and 31 respectively. The lower ends
of all of these castings 80" and 31 ave bev-
eled as at 82 so as to seat snugly upon the
beveled npper end 15 of the lower pertion
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 ave
each provided at their upper ends with an
outwardly directed flange 86 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.
furnace wall is surrounded by a shell 41 the
npper end of which is provided with an out-
wardly directed flange 42 upon which rests
the flanges 40 of the castines 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 plurahity of
spaceel 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.
Kach of the plates 44 is of the necessary
arcuate formation and has its sides and ends
formed with outwardly extending flanges
45 and 46 respectively provided with bolt
receiving apertures whereby saicl plates may
be secured together side by side and each
plate positively secured to the flanges 43 by
means of bolts 47. As many of the plates
44 a3 desired are provided with intake and
discharge openings 48 and 49 respectively
for attachnient to suitable intake and dis-
charge elements to supply a current of
water in the space befween the shell 41 and
the plates 44

Disposed around the furnace at its npper
end is a supply main 50 from which depends
a plurality of feed pipes 51, A plurality
of branch pipes 52 cennect the feed pipes 51
with the intake openings of the castings 17,
18, 30/ and 31 and with the intake openings
of the plaies 41 pespeetively. It will be
noted that the feed pipes 51 decrease in
diameter downwardly as the mumber of cool-
ing compartments which it is called upon
to supply at a given point decreases. The
various branch pipes 52 ave controlled by
means of valves 53, thus enabling the fur-
nace lender to casily and quickly regulate
the flow of water from the feed pipes 51 to
the interior of the castings 17, 18, 30" and

The portion 14 of the |

1,030,282

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 glurality
of drain pipes 55. A plurality of branch
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. It
will be noted that ihe drain pipes 55 in-
crease in diameter in a downward dircetion
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
convenlently carried off. ;

Supported upon the mantel 12 in vertieal
alinement with the columns 10 are columns
57 which rise to the upper end of the furnace.
Tach of these columns 57 support a plurality
of brackets 58 positioned at corresponding 9
points on respective columns 57 and the
brackets 58 disposed at corresponding points
on the various columns 57 support respec-
tively landings or platforms 59 and these
various Jandings or platforms are connected
by snitabie stairways 60, DBy this arrange-
ment of platforms and stairways the furnace
tender can easily reach and inspect all of the
piping of the cooling systen.

The castings 18 are provided intermediate
the flauges 24 and 25 with outwardly dis-
posed projections 61 which form a seat for a
strengthening band 62 surronnding the cast-
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Cings 18, In addition to the band 62 the varj-

ous eastings 17, 18, 30" and 31 are strength-
ened by means of integral braces 63 formed
in the wterior of respective castings.

The operation of the cooling systern here
in-deseribed will be obvicus, it being suffi-
cient Lo say that during the operation of the
cysteny water will diseharge from the main
50 info the various supply pipes 51, from
whenee it will flow through the branch pipes
32 into the lower portion of the castings 17,
18, 30” and 31 and into the lower portion of 120
the space between the shell 41 and plates 44.
The water will then discharge from the up-
per portion of the varions castings and from
the upper portion of the space between the
shell 41 aud plates 44 throngh the branch 125
drain pipes 5% info the drain pipe 5

110

115

55 and
thenece iuto the discharge main 54 from
where it is carvied off through a suit
outlet. :

Tt will be noted that the upper castings 17 139
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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:

L. A blast furnace 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 disj»sec 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-
rounding the upper end of the furnace, con-
nections between said supply mai, 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 furnace 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 ipes with
the lower portion of the interior OF 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 verticall
from said discharge main, and branch drain
pipes connecting said drain pipes with the
tpper portion of the interior of the castings
and the upper portion of the compartments
of the water jacket.

3. A blast furnace 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 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 lnwer portion of the furnace, drain pipes
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 furnace having the lower por-
tion of its wall formed solig, 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-
g 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. i

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

CALVIN HICKS.
Witnesses:

WiLLiam Strr-
Irwin Drrone
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