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Lo all whom it may concern:

Be 1t known that I, Francis J. ZrerLer,
a resident of Avalon, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented a new and useful Improvement in
Furnaces; and T do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion thereof.

My 1nvention relates to furnaces, and has
special reference to the “bosh ” of blast and
other similar furnaces.

The object of my invention is to provide
a cheap, simple and efficient form of a bosh
for a blast or other similar furnaces in which
the burning out of the same is.reduced to a
minimum, will provide for an increased out-
put by such furnace, will enable a reduction
of the fuel consumption therein, and one
which will prevent the sticking of the melted
metal therein.

To these ends my invention consists, gen-
erally stated, in the novel arrangement, con-
struction and combination of parts, as here-
inafter more particularly set forth and de-
scribed and particularly pointed out in the
claims. ..

T'o enable others skilled in the art to which
my 1vention appertains to construct and use
my i1mproved blast furnace, I will describe
the same more fully, referring to the accom-
panying drawing, in which—

Figure 1 is a vertical section of the lower
part of a blast furnace embodying my inven-
tion. Fig. 2 is a cross-section of the same
on the line 2—2, Fig. 1 looking in the direc-
tion of the arrow. Fig. 8 is a top plan view
of one of the segments employed in forming
the inwardly extending water-jacket. Fig.
4 1s an outer face view of the same. Fig. 5
1s a_top plan view of one of the segments
employed in forming the twyer boxes. Fig.
6 1s an outer face view of the same.

Like symbols of reference herein indicate
like parts in each of the figures of the draw-
Ings. .

As 1illustrated in the drawings, 1 repre-
sents the upper portion and 2 the bosh of the
blast-furnace A, which bosh is provided with
the lining or wall 3 having the downwardly
and inwardly inclined portion 8’ extending
from the straight vertical portion 4’ of the
wall 4 1 said upper portion, and such lin-
ings are formed of the usual fire-brick con-
struction. The lower end of the downwardly

- —

and inwardly inclined wall portion 3’ of the
bosh-wall 3 1s flared outwardly on its inner
face, as at 5, in order to form the upper pro-
jecting portion 5 in said wall, while the
lower portion of said flared portion con-
nects with the downwardly and inwardly
melined wall portion 3’ in said wall which
extends downwardly from said flared por-
tion 5” and such inclined portions are formed
of the usual fire-brick construction.

Fitting under the inclined wall portion 3’/

18 the hollow water jacket 6, which is of

ring shape and formed of segmental seec-
tions 6’ preferably of cast metal, such as
steel. This jacket 6 has the inner faces 7
on 1ts sections inclined inwardly and down-
wardly from the outer end of the hollow
inner flange portion 6’ on the upper end of
sald jacket, which extends from said in-
clined face 7 under the tapered wall portion
3" to form the space 7”” and the lower pro-
jecting portion 5/ by said wall and straight
vertical end portion 6* on said flange. The
Jacket 6 is provided with the hollow flange
portion 8 extending outwardly from the
outer faces 7" on said jacket and at the up-
per ends of such jacket, which faces are
stmilar to the faces 7, and such flange por-
tion extends beyond the outer face of the
inclined wall portion 37,

Fitting under the jacket 6 is the main
twyer belt or jacket portion 9 which rests
on the lower vertical wall portion 3% and is
formed of the segmental sections 9”, prefer-
ably of cast metal, such assteel. The sections
of the twyer portion 9 have the upper and
lower sides ef the same formed hollow, as
at 10 and 11, and between such sides and at
the ends of such sections are the vertical L-
shaped hollow walls 12. These walls 12 are
adapted to abut against each other on each
end of the twyer section 9, so as to form the
pockets 13 between such ends, and the main
twyers 14 between such walls on each of said
sections. The inner faces of the sides 10 and
11 and walls 12 on the twyer sections 9 ex-
tend outward and away from the projecting
wall portion 57 and are in line with the
lower side of the inwardly inclined face 7
on the jacket 6, and the inner face of the
wall portion 3* below and on which said
twyers rest. The outer faces of the side 10
and the walls 12 are in line with the outer
flared face 7’ on the jacket 6, while the outer
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portion of the side 11 extends beyond the
side 10 and walls 11, s0 as to form the flange
or projecting hollow portion 117 thereon, and

the annular air chamber [5 between the por- |

tion 117 and the flange portion 8 on the
jacket G by the casing 16 fitting against sad
portions. |

Extending exteriorly around the bosh 2
of the furnace A is the bustle or muin wir
pipe 17, which is connected in the usual
manner to the usual supply engine, and has
the pipes 18 leading therefrom into the
twyer chamber 15 at a pomnt in line with
the pockets 13 between the twyers 14,
Pipes 19 also lead from the pipes 18 into an
annular auxiliary air chamber 20 formed
in the upper part of the wall portion 3,
which chamber has the auxihary twyers 21
leading therefrom into the furnace A below
the flared portion 5/, and are provided with
the downwardly inclined portions 217 at the
inner ends of the same leading into the fur-
nace through said inclined wall 3.

The bosh 2 of the furnace A above the
water jacket 6 has the usual bosh-plates 22
within the wall portions 3" and 3" of the
same, and the usual casing 23 surrounds
such portions,, while the usual casing 24
surrounds portion 4" of the upper wall 4,
which wall extends beyond said bosh 1n the
ordinary manner and 1s supported by the
columns 25.

The water for the jacket 6 and its flanges
6’/ and 8 enters at one end of the sections
6’ by the inlet pipe 26 from any source of
supply into the flared body 6* of said jaclet
sections and passes out through the outlet
pipe 27 at the other end of such sections and
from the flange 8 thereon. The water for
the twyer portion 9 enters centrally of the
lower side 11 on the sections 9 and through
the projecting portion 11° thereon from the
inlet pipe 28 connected to a source of supply
and passes out from said twyer portion
through the outlet pipe 29 leading cen-
trally from the upper side 10 on said sec-
tions. _J

When 1t is desired to operate my im-
proved blast furnace A to melt the ma-
terials therein a portion of the blast of air
will pass from the main pipe 17 through
the pipes 18 into the annular air chamber
15 formed by the jackets 6 and 9, and thence
into the pockets 13 formed by the walls 12,
where such air will be deflected by such
walls, so that it will pass around the same
and then pass through the twyers 14 into
the furnace, and below the projecting por-
tion therein formed by the faces 7 on said
jacket 6. At the same time a portion of
the blast of air from the main pipe 17 will
pass from the pipes 18 into the pipes 19,
and thence 1nto the annular air chamber
20 in the wall portion 3/, so that it can

55 then enter the twyers 21 and be projected

»
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downward therefrom, and into the furnace
below the projecting portion 5 formed by
the wall 57 on the wall 37 by the nclined
portions 21 on said twyers. During this op-
eration of the furnace A the water 1s cir-
culated 1n the ordinary manner i the bosh-
plates 22 in the wall portions 8" and 377,
and water 18 also circulated around the
sides 10 and 11 and walls 12 of the twyer
jacket 9 by the pipes 28 and 29, as well as
around the jacket 6 and flange 8 therecon by
the pipes 26 and 27.

It will thus be seen that by my improved
blast furnace the large air chamber for the
lower or main twyers will provide for a
large twyer area, so that a large volume of
air can be placed in said chamber, which
will cqualize the blast, and thereby form
an even pressure of the blast as 1t passes
through each and every one of such twyers
into the furnace, while the upper or anx-
1l1ary twyers will also be provided with
such a chamber to provide for such twyers

working alono the same lines and with the

same vesult. DBy the use of the upper
twyers 1in connection with the lower twyers
the furnace will be prevented from scaf-
folding, and will also enable such furnace
to economize 1n fuel and make an 1n-
creased output therefrom. The construc-
tion of the bosh will also enable the walls
of the same to be completely and thor-
oughly protected, which will prevent the
burning out of said walls and the twyers
within the same.

It will be evident that the metal within
the furnace A as it is melted will be per-
mitted to slide along the inclined wall 377
and be dropped into the lower part of the
furnace from the projecting portion 57, so
that 1t will not come 1n contact with the
1acket 6 or twyers 9, and thereby saves
these parts from rapidly burning out and
the metal from sticking in the bosh or the
other lining below the wall 3”". It will also
be evident that much thinner walls can be
used 1n the bosh of the furnace, which will
thereby cheapen the cost of materials and
maintenance of such bosh, and will thus
enable them to be easier and more quickly
repaired or renewed, when necessary. It
will further be obvious that my improved
construction can be applied to cupola and
other forms of furnaces, while wvarious
other modifications and changes in the de-
sign and construction of my 1mproved fur-
nace may be resorted to, without depart-
ing from the spirit of the invention, or
sacrificing any of its advantages.

What I claim as my invention and de-
sire to secure by Letters Patent 1s—

1. A furnace having its lining provided
with main twyers opening into the furnace,
a water jacket above sald twyers, an In-
wardly projecting portion on the inner face
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of said lining above said jacket, and a down-
wardly and inwardly in(jined portion below
sald projecting portion and extending in-
wardly from said jacket to form an over-
hanging portion.

2. A furnace having its lining provided
with main twyers opening into the furnace,
1 water jacket above said twyers, an in-
wardly projecting portion on the inner face
of snid limng mi{{) above sald jacket and
formed by outwardly inclined portions
above and below the same, and a down-
wardly and inwardly inclined portion on
sald lining below said last outwardly in-
clined portion and extending inwardly from
said jacket to form an overhanging portion.

3. A furnace having its lining provided
with main twyers opening into the furnace,
a water jacket above said twyers, an in-
wardly projecting portion on the inner face
of said lining above said jacket, a down-
wardly and inwardly inclined portion he-
low said projecting portion and extending
inwardly from said jacket to form an over-
hanging portion, and auxiliary air twyers
In satd lining above said main twyers and
opening into the furnace below said pro-
Jecting portion.

4. A furnace having its lining provided
with main twyers opening into the furnace,
a water jacket above said twyers, an in-
wardly projecting nortion on the inner face
of said lining and above said jacket and
formed by outwardly inclined portions
above and below the same, a downwardly
and inwardly inclined portion on said lining
below said last outwardly inclined portion
and extending inwardly from said jacket to
form an overhanging portion, and auxiliary
air twyers in said lining above said main
twyers and opening into said furnace below
said projecting portion and lower outwardly
inclined portion.

5. A furnace having its lining provided
with main twyers opening info the furnace,
an inwardly projecting portion on the inner
face of said lining above said twyers, an in-
wardly inclingd surface below said project-
ing portion, and a water jacket in said lin-
Ing above said twyers and having an in-
wardly projecting portion under said in-
wardly inclined surface and adapted to

form an overhanging portion in said lining |

above said twyers. -

6. A furnace having its lining provided
with main twyers opening into the furnace,
an mwardly projecting portion on, the in-
ner face of said lining and above said
twyers and formed by outwardlv flared sur-
faces above and below the same, a down-
wardly and inwardly inclined surface on
sald hining face below said lower outwardly
Inclined surface, and a water jacket in said
lining above said .twyers and having an in-

¥

|

8

wardly inclined surface and adapted to
form an overhanging portion in sai llning
whove said twyers.

7. A furnuee having its lining provided
with main twyers opening into the furnace,
an inwardly projecting portion on the inner
face of sald lining above said twyers, a
downwardly and inwardly inclined surface
below said projecting portion, auxiliary air
Lwyers 1n said lining above said main
twyers and opening into the furnace below
sald projecting portion, and a water jacket
in satd Iming above said twvers and having
an inwardly projecting portion under said
mwardly inclined surface and adapted to
form an overhanging portion in said lining
above said twyers.

8. A furnace having its lining provided
with main twyers opening into the furnace,
an mwardly projecting portion on the inner
face of said lining and above said {wyers
and formed by outwardly flared surfaces
above and Dbelow the same, a downwardly
and mwardly inclined surface on said lining
face below said lower outwardly inclined
surface, auxiliary air twyers in said lining

| above said main twyers and opening into

sald furnace below said projecting portion
and lower outwardly inclined surface, and a
water Jacket ingaid lining above <aid twyers
and having an inyardly projecting portion
under sald inwardly inclined surface and
adapted to form an overhanging portion in
said lining above said twyers.

). A furnace having a bustle pipe and air
supply pipes leading therefrom to the fur-
nace, and a twyer belt composed of a series
of metallic members providing pockets op-
posite each of said supply pipes.

10. A furnace provided with twyers. and
n ring above said twyers comprising a se-
rics of metallic sections having an overhang-
ing portien extending beyond the inner face

of said twyers and sections. .
11. A furnace provided with twyers, and

a ring above said twyers comprising a series

of metallic sections having the lower part of
their inner faces upwardly and outwardly
inclined and the remainder of such faces
composed of an overhanging portion extend-
ing beyond the inner face of said twyers.

12. A furnace having its lining provided
with main twyers opening into the furnace,
and an inwardly projecting portion on the
mner face of said lining above said main
twyers having a downwardly extending por-
tion below said projecting portion and ter-
minating at an upwardly and outwardly in-
clined portion from said main twyers.

13. A furnace having its lining provided
with main twyers opening into the furnace
through a vertical portion on said lining,
and an inwardly projecting portion on the
inner face of said lining above said main
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tion below the same and terminating at an
upwardly and outwardly inclined portion
from said vertical portion.

14. A fornace having its lining provided
with main twyers opening into the furnace,
an inwardly projecling portion on the 1n-
ner face of said lining having a downwardly
and outwardly inclined portion below the
same, and a downwardly extending portion
on said face below said inclined portion and
terminating at an upwardly zm.(} outwardly
inclined portion at its lower end from said
main {wyers.

15. A furnace having its lining provided
with main twyers opening into the furnace
through a vertical portion on said lining, an
inwardly projeclting portion on the inner
face of said lining having a downwardly
and outwardly inclined portion below the
same, a downwardly extending portion on
said face below said inclined portion, and an
upwardly and outwardly inclined portion
below the last named inclined portion and
connected at its lower end to said vertical
portion.

16. A furnace having its lining provided
with main twyers opening into the furnace,
auxiliary air twyers in said lining above
said main twyers and opening into the fur-
nace, an inwardly projecting portion on the
inner face of said lining above said auxil-
inary twyers, and a downwardly extendin
portion below said last named twyers an
terminating in an upwardly and outwardly
inclined portion from said main twyers.

17. A furnace having its lining provided
with main twyers opening into tﬁe furnace,
auxiliary air twyers in said lining above
said main twyers and opening into the fur-
nace, an inwardly projecting portion on the
inner face of said lining above said auxil-
iary twyers, and a downwardly extending
portion below said last named twyers and
terminating in an upwardly and outwardly
inclined portion from a lower vertical por-
tion extending along said main twyers..

l
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18. A furnace having its lining provided
with main twyers opening into the furnace,
auxiliary air twyers in said lining above
snid main twyers and opening into the fur-
nace, an inwardly projecting portion on the
inner face of said lining having a down-
wardly and outwardly inclined portion be-
low the same and above said auxiliary twy-
ers, a downwardly extending portion on
said face below said inclined portion, and
an upwardly and outwardly inchined por-
tion below the last named inclined portion
extending from said main twyers.

19. A %Irnace having its lining provided

with main twyers opening into the furnace,
auxiliary air twyers in said lining above

said main twyers and opening into the fur-
nace, an inwardly projecting portion on the
inner face of said liming above sald auxil-
iary twyers having a downwardly and out-
wardly inclined portion above said last
named twyers, and a downwardly extend-
ing portion below the projecting portion
and terminating at its lower end In an up-
wardly and outwardly inclined portion
above sald main twyers. '

20. A furnace having its lining provided
with main twyers opening into the furnace,
auxiliary air twyers in said lining above
said main twyers and opening into the fur-
nace, an inwardlys projecting portion on the
inner face of said lining above said auxil-

iary twyers having a downwardly and out-

wardly inclined portion above said last
named twyers, and a downwardly extending
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portion below the projecting portion and

terminating at its lJower end in an upwardly
and outwardly inclined portion from a
lower vertical portion extending along said
mailn twyers.
In testimony whereof, the said Frawncis
J. ZirPLER, have hereunto set my hand.
FRANCIS J. ZIPPLER.
Witnesses: |
T. B. HumpHRIES,
J. L. TREFALLER, JT.

Coples of ﬁi’is p%.tent may be obtained for five cents each, by addressing the “
Washington, D, C.” |

Commissioner of Patents,
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