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 To all whom it may concern:
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Be it known that I, Frank D. Carxzy, a
citizen of the United States of America, re-
siding at Steelton, Dauphin county, Penn-
sylvania, United. States of America, have in-
vented certain new and useful Improve-
ments in " Blast-Furnace-Cooling Devices;
and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled
in the art to which it appertains to make

and use the same, reference being had to the -

accompanying drawings, and to letters or

figures of reference marked thereon, which

form a part of this specification.
My invention relates to blast furnace con-
struction, and more particularly to-a struc-

. ture permitting the walls of the furnace to
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be maintained cool during its operation,
thereby enabling a reduction of the thick-

ness of the lining, decreasing the wear on.

the lining, facilitating the re-lining of the
furnace, and generally prolonging the life of
the furnace. This I do by using hollow cool-
ing staves extending substantially the length
of the furnace and supported on the man-
tle.. These staves are spaced apart, and the
mtervals filled with the customary re
brick; while outside of the brick the staves
are connected to one another by sheli plates,
which, together with the staves form the
sheil of the furnace. In addition the staves
are each provided outside the furnace with
civculating and cooling pipes, as will here-
inafter Le explained in detail. ’
Referving to the drawings in which like
parts arve similarly designated—Figure 1 is

a vertical sectional view of a portion of a.
blast furnace showing my invention applied.
thereto. Iig. 2 is a detail view, partly in}j'

section, of the mantle and lower part of a
stave. Iig. 3 is a horizontal section on .an
enlarged scale showing the staves and sec-
tions of the furnace shell alternating. Figs.
4, 5 and 6 are, respectively, fragmentary

vertical and horizontal sections and front

elevation of a modified form of radiator ar-
rangement. Fig. 7 is a section showing a
modified form of shell. -
Referring to Fig. 1, T represents a blast
furnace whose walls are composed of long
hollow, water-cooled staves S alternating
with fire. brick lining L, (Fig. 8). The
staves ave connected with one another by
furnace shell plates 1, which, together with
adjacent staves support the fire briek.
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As shown in Figs. 1 and ‘2,.tlge staves rest

.cn the mantle M of the furnace. The staves

are made of long plates 2, bent substantially
U-shaped in section, the bending being done
preferably after the final roiling operation
0 These plates are 50-60
feet long, more or less, depending upon the
height of the furnace. Their ends are
turned up to form top and bottom flanges 3
and 4. Across the trough are riveted chan-
nels 5, also having top and bottom flanges 6
and 7 respectively. Between the ends of the
top and bottom flanges 3 and 4 are placed
filling pieces 8 and 9, respectively, which
are of the same thickness as said flanges and
against which lie the top and bottom flanges
6 and 7 of the channels. The stave is then
closed by end plates 10 and 11 to form a
water-tight compartment by riveting the
parts together. The bottom end plate 11 is
provided with a drainage hole closed by a
serew plug 12, access to which plug is gained
through an inspection opening 13 in the
mantle M. In the lower part of each stave
in the channel member 5 is provided a cov.

ered hand-hole 14 for removing scale and

sludge. Projecting from the lower end of
each channel is a manifold pipe 15, and in
order to secure a tight and strong connec-
tion of the end of the manifold pipe 15 in
the channel member 5, there is welded in the
channel member a plate or washer 16 into
which the end of the manifold screws. A
similar manifold pipe 17 is similarly con
nected to the upper end of the channel mem-
ber 5, and the side openings in the mani-
fold are connected by circulating pipes 18.
One of the pipes 18, preferably the outer-

most one, has an extension 19 to a greater

or less extent above the upper manifold pipe
and is left open. Each manifold pipe is pro-
vided with a cut-off valve, 20, 21, respec-
tively, located adjacent the channel member
5, that is to say, between the pointof con-
nection of the innermost pipe 18 with the
manifold and its channel member. Sur-
rounding the furnace, preferably slightly
above the mantle, is a bustle water supply
pipe 22. This pipe is connected by short
supply pipes 23 to the lower manifold 15
for each stave.. The pipe 23 contains a
valve, 24, and a short pipe 25 of smaller di-
ameter than the manifold projects a short
distance into the same and acts as an injec-
tor. The pipe 23 may be of the same size as
the pipe 25, as shown at-23%, Fig. 2, Con-
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nected to the upper manifold is a pive 26
centeining a valve and terminaling in a
spray pipe 2s substantially parallel to the
Taee of the elhmimel 5. Tt 'will be noted that
the ehannets 5 forming the baciss of the wa-
ter staves are <ot forward toward the inte-
vior of the foreacee with respect o the
clinpeds 1 Torming the intermediate shell
sertions. This facilitates the riveting of the
channels 1 to the staves, as in this case the
rivels do not bave to

flanges of the channels 5.

Iv Tigs. 1-3 1 have shown the pipes 18
and manifolds as loeated in & plane substan-
tally radial of the furnace.

In Figs. 1-6 1 have shown the manifolds
Dy and 17 and the pipes 18* substantially
pavaliel to the channel 5, or in a vertical
plane at right angles to the plane in which
the simtlar cleients are Jovated in Figs.
-3, The manifolds are connected to the
staves by plpes 26¢ and 27, In these figures
I have shown the plate from which the
trough 2 35 imade (hicker at 2= that portion

being direetly exposed to the descending

charge i the furnace.

In Fig. 71 have shown a stave of modi-
fied cross section, the trough 2 being bent in-
wardly at 28, thus using a narrower channel
. The trough member 2 is then bent out-
wardly to form diverging flanges 29, by
which the staves arve connected to converg-
g flanges 30 of the shell members 1%, This
form of section produces a better interlock
with the masonry,

The operation is as follows: The spray
pipe valve 27 of a stave being closed ail
other valves to a stave are opened and the
stave and pipes filled with water fron; the
bustle water pipe 22 until it flows out of (he
overflow 19. The heat being greatest at the
lower part of the stave the hot waler rises,
passes along the upper manifold 17, down
the pipes 18 to the lower manifold where the
cireulation is accelerated by the injector ne-
tion of pipe 25, the excess of water spilling
over the end of pipe 19. Tt will thus be
seen that the two manifolds and their inter-
mediate pipes forn. a radiator for dissipat-
ing the heat taken up by the water while in
the stave. It is of course understood that
the speed of civculation may be increased
by loading the circulating system, either by
means of an additional hydraulic head by
Atending the pipe 19 several feet above the
upper manifold, or by a loading valve. The
water spilling over the end of pipe 19 passes
over the pipe on the ontside, and its evapo-
ration asgsists in cooling the water in the
pipe. Tt will be observed that there are no
rivels exposed to the inside of the firnace.
Should a stave develop a leak or ¢ ack, its
water system is cut off by closing valves 20
and 21, The stave is drained through its
plug 12 and is filled with gamster mud,

pass through the.
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either by disconnecting the upper manifold
and introducing the mud through the pipe
socket, or it may be intvoduced through a
special opening 82, Fig. 1. Valve 97 is {len
opened and water sprayed over the face of
channel 5 by the spray pipe 28, and the line
of the furnace thus held. The front of the
stave inside the furnace then hurns off, and
the ganister mud forms a protective lining.

I claim—

1. A Dlast furnace cooling stave, compris-
ing u trough-shaped member, « channel
member united to the trongh-shaped mem-
ber Letween its sides, end plates counected
to the channel and {rough-shaped members
and means to cause a circulation of water
through the stave.

2. A Dlast furnace cooling stave, compris
ing a trough-shaped member, & member ex-
tending across the trough, end members
closing the ends of the chambers formed by
the two members, and means to produce a
civenlation. of cooling water through the
stave. ) ’

3. A blast furnace cooling device compris-
ing a hollow stave and u circulating and
adiating system connected to the stave to
cause circulation through the system and
stave.

4. A blast frrnace cooling deviee, com-
prising a hollow stave, a circulating and
radiating pipe system connected to the stave

and having an overflow above the stave, and-

means to nject water into the lower part of
said system to assist the circulation of water
in the system and stave,

5. A blast furnace cooling device, com-
prising a hollow stave, a water cirenlating
and vadiating pipe system connected to the
stave, valves to disconnect the system from
its stave, anid a water spraying pipe con-
nected to the system arranged to deliver a
water spray to the outer surfuce of the stave
near its top. ‘ ‘

6. The combination with a blast furnace,
of hollow water-cooled staves, furnace shell
members connected to and between adjacent
staves, a bustle water supply pipe, a radiat-
lng and circulating system connected to each
stave und having connection with said bustle
pipe. :

7. The combination with the mantle of a
blast furnace, of hollow, water-cooled staves

supported by said mantle, channel-shaped’

shell members between and connected to ad-
jacent staves, fire brick lining between the
staves, a water bustle pipe, a cireulating and
radiating water system connected (o each
stave and the bustle pipe, and means to
maintain a pressure on the water in said
system.

8. A hollow water-cooled stave compris-
ing trough-shaped members whose walls ex-
posed to the charge of the furnace are thick-

ened, a channel member connected between
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the sides of the trough-shaped member, the

edges of said trough-shaped member pro-
]ectlng beyond the flanges of the channel
member, and a furnace shell member se-
cured to said projecting sides of the trough-
shaped member and means closing the ends
of the stave.

9. A hollow water-cooled stave compris-
ing a trough member thickened at its longi-
tudinal center, a channel connected to and
between the sides of the member, means for
clesing the ends of the stave so formed, an

a

upper manifold, a lower manifold, radiator
pmes connected between the Immfolds and
ans to supply water to the 10we1 mani- 15
fold
In te;tlmony that I claim the foregoing
as my invention, I have signed my name in
presence of two bUbSCl‘lblIlO' witnesses. -

FRANK D. CARN 1‘1‘Y.

Witnesses:
Gro. W. Parsons,
Cmarces . TurKER,



