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which is embedded 1n
furnace adjacent to its hottest zone to afford |

No. 843,090.

- Specification of ‘Lettérs Patent.
. Application filed February 23, 1906,

BLAST-FURNAGE.

‘Patented Feb. 12, 1907.
Serial No, 302',45_8. " |

To all whom it may concern:
‘Be it known that _
o citizen of the United States, residing at
Chicago, in the county
Tllinois, have invented a new and useful Im-
provement in Blast-Furnaces, of which the
following is a specification. o
My invention relates particularly to an
improvement in the hollow cooling-plate

o medium for the circulation of water tor

" cooling the lining, and thus protecting 1t

15

20

against injury by the heat. These cooling-
plates are frequently rendered useless for

fheir purpose by cracking
the heat to which they are subjected, and re-

quire to be removed and replaced by new

ones to prevent destruction of the lining 1n
the absence of the cooling medium, circula-
tion of which is prevented by the impairment

of the plates; but the maftter of removing

an impaired cooling-plate as hitherto pro-
vided is attended with much difficulty be-

“sides incurring material injury to the lining

tofree the plate and stoppage of the opera-

" tion of the furnace, which entails loss. More-

.30

 velop the cooling-plates in_the
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advantages referred to by a

over, it is usually impossible to locate-an in-
jured cooling-plate, so that the entire lining
must be destroved to find and remove it, and
this entails great expense. o
Heretofore it has been the practice1n con-
structing a blast-furnace to embed and en-
shell-envel-|
thus making

oped upper sectlon of the lining,
impracticable

any one of them when it becomes impaired,

puts the furnace out of use.

My primary object 1s to overcome the dis-
construction

~ -which enables any injured plate to be readily

45
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" arrow. Yig. 3 1s &
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‘with my improved cooling-plates.

1ocated and removed and as readily replaced

by a perfect one without interfering with :
the operation of the furnace. ~ .

- Referring to the accompanying drawings,
~ Figure 1 18 a '

iew in vertical section of &
blast-furnace provided with my improve-.
ments. Fig. 2 is a section taken at the line 2
on Fig. 1 and viewed in the direction of the
broken view of the fur-
nace, showlng in elevation the '
Fig. 4 18

an enlarged broken view, in vertical section,

taken at the line 4 on Fig. 2

I, SamueL A. KENNEDY,

plate.

of Cook and State of 1 section, taken. on line 6 in

the lining of & blast.

or melting under |

outer s ‘
‘ential series, the chambers of each series be-
ing in staggered relation to those of the adja-.

- wardly.

| preferably
| Insure a close fit between them and the sides

" InFigs. 1,2,

K E represent

the location and removal of

described, without the removal of the en- |
 tire lining, the rebuilding of which necessarily |

‘through the respective openings &
‘shell. The. projecting closed ends of the
| plates:are provided

{ they are secured to.the outer surface of the

Jower angle-plate terminating in en

e .

part equipped.

:thé direction of the arrow. ‘Fig; 5 is a similar

view showing a modification of the cooling-
Fig. 6 is a broken view, In horizontal
Fig. 5 and viewed
‘1 the direction of the arrow. Fig. 71san en-
larged view, in vertical section, similar to Iig.

1 4 showing another modification of the cool-

ing-plate; and Fig. 8, & broken view, in hori-
zontal section, taken at the line 8 on Iig. 7
and viewed in the direction of the arrow.

A is a blast-furnace of usual type com-
prising a base A, a mantle B, a lining C, of
refractory material, such as fire-brick, and a
plate-metal shiell D enveloping the lining and
surmounted by the metal top structure D".

¢’ ' are recesses O chambers formed of
Jesired depth in the lining C to open at 1ts
ace and arranged in circumfer-

cont series, The preferred shape of each

6o-
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chamber (7 is that represented of flaring out- '

Openings a,

register with the chambers ¢'.to permit the

rovided in the shell,

80-

withdrawal and introduction throuch them

of ~the- cooling-plates, as hereinafter de-
scribed: The sides of the openings a are
beveled, as shown in Iig. 4, to

of the plates.

ter-cooling plates each provided with water

inlet and outlet pipes b'd’, connected with &

suitable source of water-supply: (not shown)

for maintaining a constant circulation of wa-

ter through the plates. The plates K are
withdrawably confined in the chambers ('
and protrude at their pip e-equipped ends

with flanges ¢, at which

shell, as by bolts e. |

" The modified form of cooling-plate shown.
5 and 6 differs from that just de-
seribed in having a thickened outer end &
protruding through the respective shell-open-

in KFigs.

in the

2, 3, and 4 is illustrated the pre- =
ferred embodiment of my invention,Inw ich. -
hollow inwardly-tapering wa- -

Qo0
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ing ¢ and émbraced at its protruding end be-

tween upper and lower angle-plates &f f!, the

Erojectin'g from its inner face to lap the joints
yetween the sides of the opening 1n the shell
and the protruding end of the plate. The

and viewed in | angle-plates are riveted or otherwise fastened

ugs %, B

110
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- to the shell and are fastened together, as by | construction flanges are provided ' entirely - .
- bolts 73, passed vertically through them and | around the outer end of the cooling-plate. co
through t%e thickened end of the plate. - - | In the construction shown in Fig. 5 flanges -
_In the modified form of cooling-plate E | are secured to the outer surfade of the shell
5-1llustrated in Figs. 7 and 8 the outer end |-about the opening in it to embrace between
- ‘comes flush with the corresponding open end -{-them the protruding end of the coolin%-plate ,‘
- of 1ts containing-chamber. For closing. the|.and.in Figs. 7 and 8 a housing in the form of s 5
. .ol!l)ening a 1. the shell which, registers with | a chamber is provided over the opening and =~
t

T —

e plate the opening is flanked by u per and .} through which the water inlet and " outlet
10 lower similar. channel-bars. ¢ qg anff similar. | pipes communicating with the cooling-plates
end.channel-bars ¢’ ¢/, fastened, as by rivets,. | extend.... - T
to the shell, with a covering-plate h bolted or | ‘What I claim as new, and desire to secure 6o
-~ otherwise fastened to the outer flanges of the | by Letters Patent, is—. =
~ bars g ¢/, and through suitable openings. in | . 1. Ina blast-furnace, the combination with. .
“15 which. the supply-and. discharge pipes 4 and, | the lining and its surrounding shell, .of a plu- .
0" pass for connection with the cooling-plate. | rality of chambers in. the lining, hollow; cool-

- The chambers in the lining may be greater. | ing-plates removably confined in said cham- 65 :
. 1n vertical cdiameter than.the cooling-plates | bers, .openings in the shel] Tegistering with .

. toprovide spaces between the plates and. the sald..chambers,, and means codperating with
- 20 top walls -o% the . chambers .for recerving. a | said cooling-plates for elosing said openings
o ﬁlﬁrf F, Fig. 5, of suitable cementing mate- | in the shell to render said shell s_ubs'i;antial%y
~ 1ial after the plates are in yosition in the re- | gas-tight.. R - B
-+ cesses, this filler being rea ly removable by | ~ 2. In a,_blastffurnacej't;he'gombination with.
breaking.it out when 1t is desired to remove | the lining and its surrounding shell, of a plu-
25 g ;ila,te..:- L -, . | rality.of chambers in the lining, hollow cool-
for removing plate when the.aforesaid Ing-plates removably confined.in said cham-, -
- prelerred .construetion is employed .the bolts ‘bers, openings in the.shell registering with 75
‘¢ are removed, thus permitting the plate E | said chambers through which said coohng-
. tobe withdrawn out of its chamberC’ through | plates extend, .and means codperating with -
30 th’eﬂ,'resipectitre..openin 4 and a new one to -said..cooling-plates tfor closing said openings. °
~be nserted into: the.chamber and fastened, | in the shell to render said shell substantially
~and this while the furnace is in operation..| gas-tight. . . L 8o
- When .either one of the modified forms of .~ 3. Ing bla.st,—;furna}ce,-the;comb,ir_l&tiog with
~_ ¢construction. is employed, .withdrawal of an | a lining and. its surrounding shell, of a plu-
35 1njured plate.may be effected apon removing; | rality of chambers in the lining, hollow ool
fthe_.respe_ctwe_.fastening-.-bolts,_;and' upon In- 'ing-plates flanged at their.outer. ends and re- |
 troducing a new plate -through.-the;openinga--mov;ably, confined in said chambers, and 8c
~ into.the place of that thus removed the parts | openings, in -the: shell. registering, with said
- are fastened in the manner described.. chambers, said ¢ooling-plates ,extending at
40 It is necessary;in blast-furnaces where | their Hanged ends through said openings and ..
- openings are. provided in the 'shell above the.| being fastened to the shell, and said flanges =
- bosh to provide means for closing these open- . aflording means for rendering the shell gas- go

Ings to prevent. escape through.the. shell of tight at its portion.containing. the openings.
45 at this point,are intense. and penetrate the. |, . = T A AR
- lining... In each of the constructions shown.|. In presence of— e '
‘in the-drawings means are provided .for ac-| = “J H LANDES,

- complishing this purpose. In the preferred | = .. G..A. CHRITTON.
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