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. To_all whom it may concern:

* Furnaces, of which the following is declared

5

20

- ing:plates burns out or'breaks away and the
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~construction “hereinafter deseribed, illus-

“40

45

- of the plates:

50

- mofe particularly pointed out in the claims

No. 744,319,

'FARRELL; OF GLADSTONE; MI
S0 AWILLTAM: 6. MATHE

- 'SUPPORT FOR COOLING PLATES

Beit'known thatI, AUSTIN FARRELL, a éiti-
zen of ‘the United. States, and a resident of
Gladstone;county of Delta,and State of Michi-
gan, have invented’ certain new and useful
Supports for Cooling Plates or Coils in Blast-

to be a full, clear, and exact description.

~The invention relates to improved means
for supporting eooling plates or coils in blast.
furnaces; and more particularly to cooling de-
vices employed in the furnace-boshes.

" To preserve the -life of the bosh-wall, at
which the highest temperature is maintained,
cooling means are provided and preferably
comprise superposed circular rows of cooling
plates orcoils, which extend horizontally with.
in the fire-brick bodyof the wall. Such con-
structions have been found defective in.that
after the furnace has been in operation for
some time the fire-brick supporting the cool--

latter dip or sag from ‘position, frequently
breaking the water connections and oceasion-
ingconsiderable delayiin the operation of the
furnace. ' .

Broadly stated, the present invention con-
sists in providing the bosh-wall of the furnace
with-a surrounding metal frawe or support
provided with means for securing thereto the
outer portions of the ¢ooling plates or coils in
maunner permitting the plates or eoils to be re-
moved without disturbing the surrounding
metal frame. BRI

 Theinvention also consists in features of

trated in the acecompanying drawings, and
at theé end of this specification. ,

- In the drawings, Figure 1 is a vertical sec-
tion of a blast-furnace with the improvement
applied. 'Fig. 2 is an elevation, partially in
section, of the series of supporting rings or
bands.” Fig. 3 is a horizontal section on line
3.3 of Fig. 1. Fig. 1 is'a detail vertical sec-
tionillastrating the-manner of supporting one
Fig. s a view, partly in ele-
vation and partly in vertical section, show-
ing a'modified form of the invention.

- In the construction illustrated the su pport-
ing-columns 10 carry I-beams 11, upon which

; OF CLEVELAND; OHIO,

PECIFIGATIONformmg part of Letters Patent No,
TS R Application £led July 19, 1902. . Serial No. 116,140, (No model.: . ‘

CHIGAN, ‘ASSIGNOR-OF ONE-ITA

OR COILS IN BLAST-FURNACES.
744,319, dated November 17,1903,

rests the mantle 12, The shaft 13 of the fur-
nace is surrounded by the shell 14, which
risesfrom the mantle 12. The hearth .15 is

shown surrounded by a jacket or sheathing

16-and is provided with the usual twyer-open- -

ing 17.and cinder-noteh 18. The fire-brick
bosh-wall 19,0f the usual inverted-cone-shape
formation, extends between the hearth 15 and
the shaft 13.

6o

The parts thus fardescribed are of common -

design, form no part of the present inven-
tion, and may be modified as desired, it be-

could be applied to a furnace of any suitable
construction.

Superposed circular rows of hollow plates

ing understood that the present improvement -

65

or coils extending horizontally at intervals

within the bosh-wall have been found effect-
ive for cooling this part of the furnace:;
Such horizontal cooling plates or coils forthe
purposes of this invention may be of any suit-

70 i

able construetion; but, preferably, flat hollow °

seetional plates 20 are employed, which are
arranged in superposed rows extending hori-
zontally within the fire-brick body of the wall
with their outer ends flush with or near its
face. The separate plates of each row are
arranged in circular series (see Fig. 3) and
spaced slightly apart from one another, and
the plates of the separate rows are staggered
to cool all portions of the bosh-wall. Such
cooling plates or coils as previously arranged
are dependent for their support upon the fire-
brick body of the wall itself. Under the in-
tense heat to which these walis are subject-

75
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ed considerable expansion and contraction:
take place, and after the furnace has been :
in operation some time the fire-brick burn outy:

and tend to work loose, thus breaking away:
the support from beneath the horizontalcoel- .-

ing plates or coils. The latter frequently sag
or dip from place, the water connections

.break loose, expense and delay in operating.
the furnace are experienced, and dangerous.

99::
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break-outs of the furnace-wall itself are.apt .

to oceur.

The present invention provides the Losh- .
wall of the furnace with a surrounding metal. .

frame consisting, preferably, of a series of

"1 0,0 i

cast or wrought metal rings or annular bands. -
21, which conform to the general shape of the -
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bosh-wall 19 and extend arou nd the same be-
tween the circular rows of horizontal cooling-
plates 20. The rings or bands 20 extend,
preferably, externally in horizontal direction
about the bosh-wall 19, and each ring or band
extends vertically between the upper and
lower face of each pair of adjacent rows of
cooling plates or coils in such manner that

- the latter are supported at their outer ends

‘10

15

20

~ may be formed
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independently of the brick body of thewall,
and thus prevénted from tipping. The cool-
ing-plates 20 may-be sustained at their outer
ends between adjacent rings or bands 21 in
any suitable manner; but preferably each
band is provided at its upper and lower edge

with an - inwardly and horizontally project-

ing support or ledge 22, which are thus ar-
ranged in pairs and between which the outer
ends of the cooling-plates 20 are sustained
against tipping. The supports or ledges 22
integrally with the body of
the rings or bands 21, as skown in Fig. 65—
that is to say, the-latter may be formed of

channel - bars with the flanges turned in-.

wardly. Preferably, however, for cheapness
of construction the supporting-ledges are
formed of angle-bars (see Figs. 1 and 2) riv-
eted or otherwise secured to the upper and
lower edges of the separate bands. Prefer-
ably,also,the separate supperting-rings 21 are
connected by butt-straps 23, which extend
between each pair of adjacent rings, (see
Figs. 1 and 2,) so that the entire series is
rigidly connected together and the cooling-
plates given additional support. The butt-
straps 23 are staggered, as shown in Figs. 1
and 2, in keeping with the staggered arrange-
ment of cooling-plates in the separate rows.

‘These butt-straps may, however, be dispensed.

with, as_shown in Fig. 5, and the separate
rings 21, extending between the rows of cool-
ing-plates, alone depended upon to sustain

. them in position and prevent them from tip-

45

. purpose
so
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ping.

- In the form shown in Figs. 1 and 2 the se-

ries of connected rings are preferably hung
from the furnace-mantle and there supported
independently of the bosh:=wall 19. For this
the topmost ring. is provided at its
upper end with an outwardly-projecting an-
nular flange 24, which engages the inner edge
of the mantle base-plate 12. Flange 24 may,
if desired, be formed integrally with the top-
most band 21, but for cheapness of construc-
tion is preferably formed of an angle-bar prop-
erly shaped and riveted or otherwise rigidly
secured to the band.

The cooling plates or coils 20 are arranged
with their outer ends between the pairs of
ledges 22 upon the adjacent supporting-rings
21 and are. preferably embedded between
Jayers of mortar 25, (see Fig. 4,) formed of
mixed fire-clay and ground fire-brick. The

rings or bands 21 and their supporting-ledges.

22 are preferably spaced somewhat farther
apart than the thiekness of the-cooling-plates
20 in order that the latter may be removed by

744,310

the use of a suitable tool engaging openings
26, formed in radial webs 27 upon the plates,
(see Figs. 3 and 4,) and so that the plates may
be conveniently reset in position after re-
moval for repairs or the like. Wedges 28 are
preferably driven between the outer end of
each of the cooling-plates 20 and the adjacent
supporting-ledges 22 to more firmly secure the
plates in place. -

70

75

Each cooling-plate 20 is provided with-an -

inlet 29 and an outlet 30 for cooling-water, to
whieh are connected the inlet and outlet pipes
31 and 32. These water connections may be
arranged as desired. Each plate 20 may be
connected separately to the source of supply,
or the plates may bo connected in geries of
two, three, or four.

It is to be observed that by sustaining the
outer ends of the cooling-plates 20 between
the ledges 22 of the supporting-rings 21 they

the brickwork may be burned out or broken
away beneath them. In caseone of the rings
themselves becomes overheated becaunse of
the displacement of the brickwork, warning
is immediately given, and a spray may be ap-
plied and the plate kept cool before any dam-
age isdone. Moreover, therings 21 cover the
larger part of the briekwork 19 between the
rows of plates, and in the form shown in Figs.
1 and 2 the butt-straps 23 cover the brickwork
between the separate plates of each row, so
thab the entire wall is firmly held in place and
the tendency of the brick to work loose by the
expansion and contraction of the wall is ob-
viated. -

8o
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_cannot be displaced or tipped, even though

90
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It will be noticed that the supporting-rings

sustain the separate cooling-plates against
tipping, and yet are.not 8o embedded within
the bosh-wall 19 or otherwise so arranged as
to weaken the fire-brick construction in-any
way.

The supporting-rings 21 may be of cast or
wrought iron or steel and may be formed in
geparate pieces bolted or riveted together or
in a single piece, as may be most easy of
manufacture. The supporting ledges or

flanges may be formed in piece with the sepa-,

rate rings, as shown in Fig. 5, or of separate
angle-bars riveted in piece, as shown in Figs.
1and 2. Means other than the ledges 22 may
be employed for sustaining the cooling-plates
20 between the edges of the adjacent rings,
and the details of construction may be other-
wise modified without departure from the
essentials of the invention.

Iam aware that bosh-walls of blast-fur-
naces have heretofore been provided with
encircling metal frames formed either of a
geries of superposed horizontal bands or of
an encireling metal plate having cut-away
spaces therein for the admission of the cool-
ing plates or coils to the furnace-wall; but
50 far as ] am aware the present invention
presents the first instance of a blast-furnace
the bosh-wall of which is provided with a

‘metal frame. and with a series of cooling
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plates or coils.extending inwardly from said !

. frame and means forsecurin g the outer por:

10

tion,of 1said .cooling.: plates.-or-coils to said-
frame-in such-mannerthatthe plates oricoils:
shall' be suspended by said: frame, but may
be.removed without disturb ing.said frame.

o« Having thus deseribed: my:invention; what

Telaim:as new, and desireto secut reby Letters

Patent, is— Cea

1. A blast-furnace having a metal frame
encireling its bosh-wall and provided with a
series of cooling plates or coils extending in-

- wardly from said frame, and means for se-

15

curing the outer portion of said cooling plates
or coils to said frame in a manner permitting

- sald plates or coils'to be removed without dis.
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turbing said frame.

2. A blast-furnace having a metal frame
extending about its bosh-wall, said frame be-
ing provided with horizontally-projecting sup-
ports or ledges, and a series of cooling plates
orcoilsextending within the body of the bosh-
walland suspended in position by the supports
or ledges of said frame.

3. Inablast-furnace, a metal frame extend- .
ing about butsupported independently of the
bosh-wall, and a series of superposed cool-
ing plates or coils extending within the body
of the wall, and means for securing the outer
ends of said plates or coils to said frambe.

4. In a blast-furnace,a series of superposed
cooling plates or coils extending into the bosh-
wall of the furnace and a series of metal

‘bands extending about the furnace-wall be-

tween the rows of cooling-plates, the outer
ends of said cooling-plates being secured to
s«id metal bands in manner permitting said
plates to be withdrawn without disturbing
the bands. -

5, Inablast-furnace, aseriesof superposed
horizontal bands spaced apart and extending
about the bosh-wall of the furnace, a series-
of cooling plates or coils extending between-
each pair of adjacent bands and horizontally
within the furnace-wall and means for sup-
porting said cooling-plates by said bands in
manner permitting the plates to be with-
drawn without disturbing the bands. -

6. A blast-furnace havingencireling bands
and provided with a cooling-plate located be-
tween the lines of the bands and secured to
them by mechanism arranged to allow re-
moval without disturbing the bands.

7. Ablast-furnace having its bosh provided
with encireling bands arranged oneabove the
other and cooling-plates having their outer
portion secured tosaid bands, said plates be-
ing arranged for removal without disturbing
the furnace-bands. o .

8. ADblast-furnace havingits bosh provided
with encireling bands, spacers extending ver-
tically between them, and cooling-plates se-
cured to the bands. .

9. Inablast-furnace, aseriesof superposed_|
horizontal bands or rings spaced apart and
extending about the bosh-wall, said bands or

ringsbeing provided with laterally- projéeting”
Supports or ledges and:a’series of cooliny:
plates or. coils“extending ‘hWorizontall ¥ with
the wall and sustained at/theirouterends by
said:supports or Tedges, = - R
_10. Tn a blast-furiiace, 4 seriés of :
posed rows of*cooling plates oidoils extend:
ing ‘horizoutally within the farndace-wall,a"
series of superposed- supporting bands or:
rings spaced apart and each extending hori-
zontally abourt the furnace-wall and- verti-
cally between a pair of adjacent rows-of cool-
ing platesor coils and inwardly and horizon-
tallyexten‘ding ledges at the upper and lower
edges of each of said bands arranged to en-
gage the outer ends of said plates or coils. -

11. In a blast-furnace, a series gf super-
posed horizontal bands or rings spated apart
and extending about the bosh-wall,-each of
said bands being provided at its upper end
with an inwardly and horizontally projecting
ledge and rows of cooling-plates arranged in
circuiar series extending horizontally be-
tween the supporting-ledges of each pair of
adjacent bands or rings and within the body
of the bosh-wall, whereby said plates or-coils
are held against tipping. _

12. In a blast-furnace, a series of super-
posed, horizontal bands spaced apart and ex-
tending about the bosh-wall of the farnace,
and arow of cooling-plates extending intothe
bosh-wall and having their onter ends ar-
ranged between adjacent bands and means
for keying the outer ends of said cooling-
plates between the adjacent bands.

13. In a blast-furnace, a series of super-
posed horizontal bandsor rings spaced apart

‘Stp

‘and extending about the bosh-wall, angle-bars

secured to the upper and lower edges of each
of said bands or rings and forming inwardly-
extending supporting -ledges, and a row of
cooling plates or coils secured in position at
their outer ends-between the ledges of each
pair of adjacent rings and extending hori-
zountally within the body of the bosh-wall.
14, In a blast-furnace, a series of super-
posed horizontal bands or rings spaced apart
and extending-afout the furnace-wall, con-
nections between said rings, and cooling
plates orcoils extending horizontally between.
said rings and within the body of the bosh-
wall, and -means for securing the outer ends
of said cooling plates or coils to said bands or
rings, whereby said plates or coils are held by
said rings against tipping. o
15. In a blast-furnace, a series'of super-
posed horizontal bands or rings spaced apart
and extending about the bosh-wall, connect-
ing butt-straps between each pair of adjacent
bands or rings, means for sustaining the se-
ries of connected bands or rings from the fur-
nace-mantle, and a row of cooling plates or
coils extending horizontally between each
pair of adjacent bands or rings and within

- the body of the bosh-wall the outer ends of
such cooling plates or coils being secured to
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said bands or rings, whereby said plates or
coils are sustained in position at their outer
ends by said bands or rings.

16. In a blast-furnace, a series of supes-
posed horizontal metal bands or rings spaced
apart and extending about the bosh-wall, con-
nections between each pair of adjacent rings,
each of the latter being provided at its upper
and lower edges with inwardly and horizon-
tally projecting supports or ledges, and a
number of rows of cooling plates or coils ex-
tending horizontally within the body of the
bosh-wall and sustained at their outer ends
between the supports or ledges of two adja-
cent bands or rings and water connecticns
for said plates or coils.

17. In a blast-furnace, a series of super-

744,319

posed horizontal metalringsspaced apart and
extending about the bosh-wall, connecting
butt-straps between each pair of adjacent
rings, means for supporting the series of con-
nected rings from the furnace-mantle, each of
said rings being provided at its upper and
loweredge with aninwardly-projecting ledge,
and arow of eooling-plates extending horizon-
tally between the ledges of each adjacent pair
of rings and within the body of the bosh-wall,
said eooling-plates being keyed in position at
their outer end between said ledges and wa-
ter connections for said eooling-plates.
AUSTIN FARRELL.
Witnesses:
ALBERTA ADAMICK,
Harry L. CLaPP.
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