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10 wll whom 6 may concerr:
Be it known that we, CHARLES J. GUSTAT-

'SON, residing at Sequachee, and AMBROSE

PORTER GAINES, residing at South Pittsburg,
in the county of Marion and State of Tennes-
see, citizens of the United States, have in-
vented certain new and useful Improvements
in Bosh-Plates, of which the following is a
specification.

Our invention relates to 1[]1[)1 ovements in
bosh-plates for blast or other furnaces; and
our object primarily is to provide a more per-
fect circulation of.the cooling lignid and to
secure a more effective coolmﬂ' of the bosh-
wall of the furnace than has hitherto. been
attainable in construections employed for'this'
purpose.

Our invention further eonmsts in the novel
construction hereinafter described with rei-
erence to the accompanying drawings and
more particularly pointed out in the claims.

In the drawings, Figure 1 is a vertical sec-
tion of one side ofa furnace-wall on the line
2 2, Fig. 2, showing the application of our in-
ventwn thel eto.

tle, showing our bosh- pla,tes in position with
clrculatmw-pmes removed. Fig. 3 isatrans-
verse sectional pla,n view of a fomth part of
a furnace on lines 5 3, Fig. 1. Fig.41s a cen-
tral vertical section of one form of our bosh-
plate. Fig. 5 is a similar view of a modified
form thereof. Fig. 6 isa similar view of an-
other modified form. Fig.7is a similar view
of still another modified form. FKig. 8 is a
transverse sectional view on the line & 3,
Fig. 9 is a similar view on the line
99, Fig.5. Fig. 10is a similar view on the

- line 10 10, Fig. 4. Fig. 11 is a similar view
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of a further modification. F¥ig. 12 is a front
elevation of one form of bosh-plate. Kig.1lo
is a similar view of a modification. Iig. 14

is a view of a modlﬁed arrangement of bosh-
plates

Referring to the drawings, in whlch the
same reference characters desw*na,be the same
or corresponding parts in all the views, the

letter A indicates the lower part of afurnace

in which are placed the usual twyer-open-

5o ings B and above which ‘is the bosh-wall C.

Fig. 2 is an elevation of
half a furnace-wall f1 om ground-line to man- |

Our bosh-plates consist, essehtially, of a
vertieally-elonwated water-tight chamber D,

.havmﬂ'an inlet-opening 3 at or nearits bottom

and in the outer wall thereof and an outlet or
dischiarge opening 4 in said wall at or near
the top, through which openings the cooling
liguid clreulates and in a vertical direction
from the bottom toward the top in the bosh-
plate when the latter is in position in the
furnace-wall.
bosh-wall of the furnace with a metal shell
orjacket K,provided with horizontal strength-
ening-bands F, which shell or jacket i3 pro-
Vlded with a numbel of vertically-elongated

53

We preferably surround the 6o

openings or holes comespondmﬂ* to the bosh 65

plates, through which openings the latter may

be readily inserted_into and removed from

the recesses in the furnace-wall, into which -

‘the said bosh-plates are seated when in oper-

ative position. The recesses have theirlong-
est dimensions extending in a vertical direc-
tion and theirinternal walls terminating near
the inner face of the furnace-wall, and the
bosh-plate has an outer contour confor-mmo
to the recess in which it is seated.

- We preferably provide the outer wall of
each bosh-plate with a washout-opening 6,

normallyclosed by a suitable plug and located

near the inlet-opening 3, such washout being

deposits or sediment to accamulate in the bot-
tom of the plate. DBy this means such sedi-
ment may be removed without disconnecting
the circulating or inlet and outlet pipes.

- The bosh-plates are arranged in horizontal
courses, a seriesof plates forming each course,
and the platesin successive courses form ver-
tical columns, in which the several plates are
connected by circulating-pipes 12, the main
inlet-pipe 11 being connected to theinlet-open-
ing of the lowermost plate of the column and
the_ discharge-pipe 13 to the outlet-opening of
the uppermost plate thereof. When the di-

ameter of the bosh varies, increasing from

bottom to top, as it usually does, the distance
between adjacent platesin successive courses
increases from the bottom upwardly, asshown
in Fig. 14.

1t W]ll be seen that the plates are located in
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advantageous when the nature or condition 8o
- of the circulating liquid is such as to cause
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to secure the best cooling effect.
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different horizontal pianés and that the tops | outer wall of the bosh-plate, as shown at 10,

of thelower plates areconnected with the bot-
toms of the plates above, so that the circula-
tion of the cooling llqmd i1s from the bottom
upwardly throuwh the series of pldtes in sue-

cessive hunzontd,l planes, and this is the es-

sential feature of the arrangement in employ-
ing successive horizontal courses of plates,
whether the connected plates form a strictly
vertical column or one which extends in a
diagonally vertical direction. |
These bosh-plates are preferably cast of
copper or bronze and may be unobstructed

internally, as shown in Fig. 4, or they may

be provided with any suitable number of dia-
phragms or baffle-plates, as shown in Figs. 5
to 7, and they may vary in form of cross-sec-
tion, width, depth, or thickness, without de-
parting from the essential feature of our in-
vention. When thefurnace-wallisvery thin,
the plates may be reduced in thickness—that
18, in the direction of the diameter of the fur-
nace when in position thereon—and the inner
wall concaved, as shown in Fig. 11.

When the circulating liguid contains much
solid matter, we prefer to provide the bosh-

plate with oneor moreinternal diaphragmsor

baffle-plates so located as to form a Settluw-
chamber and to contract the cir (.,ulaJtmfr-ehdn-
nel within the bosh-plate, thereby insuring a
sufficiently rapid circulation of the current at
the internal face of the plate where the heat
i1s most intense and therefore most important,
One form
of this construction isshown in Fig. 5, where
the numneral 5 indicates a baffle-plate or dia-
phragm extending from the outer wall of the
bosh-plate above the inlet-opening 3 toward
the internal face thereof, thence upwardly,
and terminating slightly b?low the top of the
boush-plate. This baffle- plate or diaphragm
divides the plate into two chambers 7 and 8.
The former serves as the circulating-channel
for the current of liquid, while the latter con-
stitutes a settling-chamber for the sediment
or solid matter Whlch 1s precipitated from the
current as its direction is abruptly changed

“at the top of the bosh-plate and passes over

the end of the batfle-plate to the discharge-
opening 4, the body of water within the cham-
ber 8 being comparatively quiet, so that the
settling is facilitated. The sediment gradu-
ally accumulates at the bottom of the cham-
ber8and isreadily removed through the wash-
out-opening 0,

‘When our bosh-plate is used in furnaces
having thick walls and thickness of the plate
will admit, two or more of such baffle-plates
may be nsed, such as shown in Figs. 6 and 7,
where 1t will be seen that a baffle-plate 9, de-
pending from the top of the bosh-plate, is in-
terposed between the baffle-plate 5 and the
outer wall of the bosh-plate, thus forming a
circuitous channel for the liquid in its pas-
sage from the inlet to the discharge opening
&nd affording better opportunity fm settling.

The batile- plate J may be bent toward Lhe .

the same wall,

-- contnbutes to this e

Fig. 7, thereby enlarging the chamber for the
reception of the sediment, where the condi-

tions will admit of such formeation.

In Ifig. 12 the outer contour of .the plate,
conforming to the contour of the chamber,
is shown as substantially rectangular with
slightly-rounded corners, while in Fig. 13 the
top and bottom are formed on curved lines,
and while either form may be used the latter

is preferable because of its greater strength

and the less resistance offered to the passage
of the cooling liquid through the plate and,
further, because the excessive accumulation
of sediment at the corners of the chamber is
prevented. |

Any of the forms of bosh-plates shown in
the drawings and herein described may be
used in all the courses, if desired, or any two
or more of the modified forms may be used in
as shown in Fig. 1. In order
to provide, however, for perfect interchange-
ability of the plates in all positions in the same
furnace,onlyone of the various madltlcablons
disclosed would be used.

In order to obtain a more decided cooling
effect at the lower positions of the furnace-
wall just above the twyer-line where the heat
18 most intense, the vertical distance between
adjacent plates may be proportionately re-
duced between the lower courses and in-
creased between the upper courses, as shown
in Kig. 14, without necessitating any change
whatever in the form of plate. In the ma-
jorityof furnaces, however,itis believed that
in view of the lower temperature and higher
pressure of the cooling liquid entering the
Jlower courses as compared to the gradually-
rising tempemtme and decreasing pressure
of the same liquid in the upper courses bosh-
plates of uniform dimensions, uniform verti-
cal spacing, and uniform (]es.ign will effect the
desired graduated cooling effect upon the fur-
nace-wall, and in the usual form of furnace
(shown in Fig. 2) it will be observed that the
arrangement of the platew in vertical columns
‘ect, for with the same
number of plates in each course the horizon-
tal spacing between adjacent plates is closer
at the bottom or lower courses than in the up-
per courses, this distance varying gradually
as the dmmeter of the bosh-wall varies from
bottom to top and approximately as the heat
inside the furnace-wall varies.

In addition to obtaining a more thorough
and effective circulation for the cooling ﬂuld
through the plates by the vertical arrange-
ment of bosh-plates we also obviate any tend-
ency on the part of the furnace-wall to be-
come burned out in horizontal cavities or re-

cesses between adjacent layers or courses of

bosh-plates when laid horizontally, thus form-
ing shelves, on which the descending stock
frequently lodges, orformsa *“scaffold,” tothe
great detriment both in quality and in quan-
tity of output, and often causing entire de-
struction of coolersand twyers. By the use of

70

75

80

9.9

95

100

105

IIC

115

120

125

30



IO

20

627,924

gur vertical bosh-plates these horizontal cavi-
ties between adjacent coursesof plates are en-
tirely eliminated, and even if spaced too far
apart horizontally sunch cavities as might be
formed in a furnace in which our vertically-
arranged bosh-plates are used will be in form
of vertical troughs or flutes, offering no seri-
ous obstruetions and presenting no ledges or
horizontal projections for the lodgment of
any of the contents of the furnace during the
operation of the furnace. Furthermore, by

-the use of our vertical bosh-plates a very

slight upper surface is subjected to the weight
of the masonry forming the bosh-wall, which

may thus be self-supporting independent of

the bosh-plates by forming countinuous un-
broken columns between adjacent columns of
bosh-plates from top to bottom and imposing

practically none of its weight upon any of the

bosh-plates, which may therefore be easily

withdrawn and inserted without the least

damage to the walls, and no arching of walls
over plates is necessary. Again, a stronger

- and more effective air-ticht construction ol
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bosh-wall is facilitated by the use of our ver-
tical bosh-plates, as they are especially well
adapted for use in combination with an iron
or steel shell or jacket having corresponding
openings, through which the vertical plates
may be inserted and an air-tight joint made
with this steel shell or jacket, which thus
offers a sdafe and substantial support to the
bosh-wall until completely worn or burned
out, and, finally, by the use of our plates

they may be put in any position in the same:

furnace or in any furnace without regard to
the difference in diameters, as only one pat-

tern is necessary for furnaces of varying di- |

ameters or for different vertical positions in
the same furnace, whether the same enlarges
in diameter from bottom to top or not. This
interchangeability of the plates is of great

advantage when 1t becomes necessary to re-

move and replace any plates in position either
for repairs or for washing out.

We do not herein elaim the broad feature
of a series of bosh-plates each with its height
so much greater than its width that no bridge,
arch, or modified construction of furnace-wall
shall be required over the bosh-plate opening
to support the superincumbent masonry,with

~means for introducing a cooling medium into
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said plates, because this subject-matteris the
sole invention of Charles J. Gustafson and
is ¢claimed in an application for a patent filed
by him May 26,-1899, Serial No. 715,433.

We claim as our invention—

1. The combination with a furnace having
a recess in its wall with its longest dimension.
vertical and terminating at or near the inner

- wall of the furnace, of a vertically-elongated

closed box or chamber seated in sald recess
and having an inlet-opening near the bottom

and an outlet-opening near the top, an inlet-

pipe connected to said inlet-opening, means
for forcing water under pressure through said
inlet-pipe, and a baffle-plate extending from

f‘

o
tJ

the front wall of the box toward tﬁe rear W&ll.

of the same and then upwardly, whereby a
contracted passage isformed between the ver-
tical portion of the plate and the rear wall of
the box, substantially as described.

9. The combination with a furnace having
a recess in its wall with its longest dimension
thereof in a vertical direction and terminat-
ing at or near the inner face of said wall, of
a, bosh-plate consisting of a vertically-elon-

oated closed box or chamber, substantially

conforming to the shape of, and seated in,
said recess, whereby the superposed furnace
structure is practically self-supporting and
independent of the bosh-plate,said bosh-plate
being provided with an inlet-opening near the
bottom and an outlet-opening near the top,

4n inlet-pipe connected to said inlet-opening
and arranged to direct the incoming liquid

against the inner wall of the box, and means
for forcing water under pressure through said
inlet-pipe, whereby the water is caused to pass
upwardly against the inner face of the box,
substantially as deseribed. | |

3. The combination with a furnace having

a series of recesses located at different heights
in the furnace-wall thereof, of a series of bosh-
plates seated in said recesses, each of sald

plates consisting of a vertical elongated closed

box or chamber, and each of said plates being
provided with an inlet-opening at or near its

lower end, and an outlet-opening at or near

its upper end, a circulating pipe or pipes con-

necting the upper ends of the plates below to

the lower ends of the plates above, and an in-
let-pipe connecting the inlet-opening of the
lower plate with a source of water-supply, said
inlet-pipes of each plate being arranged to
discharge the cooling liquid directly against
the inner wall of the plate, and means for
forcing the liquid under pressure through the
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said inlet-pipes, whereby it is caused to cir-

culate through the series of plates from the
bottom upwardly and the incoming liquid in
each plate is caused to pass upwardly against
the internal wall of said plate, substantially
as described. - -

4, The combination with a furnace, of a
metal shell or jacket covering the external
wall of the furnace and provided with a series
of vertically-elongated openings, a series of

recesses in the furnace-wall registering with .

said openings, and a series of vertically-elon-
gated closed bosh-plates conforming substan-
tially to the shape of said recesses, and hav-
ing inlets neartheir bottoms and outlets near
their tops, said plates being removably in-
serted through the openings in the shell or
jacket and seated in said recesses, and pipes
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connecting the tops of the lower plates with .

the bottoms of the plates above, said pipes
beingarranged todischarge the liquid against

the internal walls of the bosh-plates through
the lowest pipe of the series so that it will °
pass upwardly through the series, substan-

tially as described.

130

5. The combination with a furﬁace-wall '
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having arecess therein whose longest dimen-

sion extends in a vertical dlrectlon and hav-
ing a cross-section whose longest dlmensmn
extends from the outer toward the inner face
of the wall, of a bosh-plate consisting of a

closed box, or chamber, seated in, a,nd con-
forming to the shape of, 'said reeeas an inlet-
pipe connected to the bottom of said plate,
and an outlet near the top thereof, a deflect-
ing-partition extending from the outel face

of the bosh-plate above the inlet and up-

wardly toward the top of said chamber, and
dividing the bosh-plate into vertical cham-
bers thmu gh the inner one of which the liquid
is caused to pass from the inlet upwardly
against theinner wall and through the outlet,
the outlet-chamber forming a setthng-cham-
ber for sediment, substantm]ly as described.

6. The combmatlon with a furnace-wall
having a series of vertically-elongated re-
cesses therem located at different heights in
sald wall, of a series of vertlc&lly-elon ocated
bosh- pldtes located in said recesses in dlffer-
ent horizontal planes, each of said plates hav-
ing an inlet at the bottom and an outlet at

the top, and a bafﬂe-plate extendmg from the

outer wall of the plate above the inlet and up-
wardly toward the top of the plate forming a

circulating-chamber on one side of said par-
tition ad,]&eent to the internal wall of the

plate and a settling-chamber on the other side
of said partition, with pipes conrrecting the

tops of the lower plates with the botbom% of

the plates above, and means for introdueing

a cooling liquid under pressure through the

bottom of the lower plate, whereby a. clloula-
tion of the cooling liquid upwardly through
the series of pl&tes 1S obtained.

In testimony whereof we have signed our
names to this specrﬁcdmon in the presence of
two subscribing witnesses.

CHARLES J. GUSTAFSON.,
AMBROSE PORTER GAINES.

Witnesses as to C. J. Gustafson:
WiLriam C. HiLz,
Louise H. HiLi.

Witnesses as to A. P. Games
JAS. L. GAINES,
W. K. CARTER.
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