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UNITED STATES

PaTENT OFFICE,

JOHN W: NESMITH, OF DENVER, COLORADO, ASSIGNOR TO THE COLORADO
JRON WORKS, OF SAME PLACE.

BLAST-FURNACE.

SPECIFICATION forming part of Letters Patent No. 507,031, dated October 17,1893.

Application filed March 24, 1893,

To all whom it may concern:

Be it known that I, JoEN W. NESMITH, a
citizen of the United States of America, re-
siding at Denver, in the county of Arapahoe
and State of Colorado, have invented certain
new and useful Improvements in Blast-Fur-
naces, of which the following is a specification.

The object of the present invention is to
provide a new and improved construction of
blast furnace which will render the metal
work supporting the brick stack less liable to
fail through the attacks of the fire; further
to avoid the weakening and rupture of the
brick lining at a point just above the sec-
tional water jackets which form the lower
zone of the furnace; and still further to pro-
vide a ready and convenient access to such
protecting devices.

The invention consists of a furnace having
a frame of arched plates mounted on columns
and supporting the brick work of the stack.

- The invention further consists of a frame
of arched plates mounted on columns and
supporting the brickwork with a frame of
water jackets alsosupported by said columns.

The invention also includes the details of
construction which are hereinafter described
and particularly pointed out in the claims,
and illustrated in the accompanying draw-
ings, in which similar letters of reference in-
dicate corresponding parts in all the figures,
in which— :

Figure 1 is a side elevation of a blast fur-
nace constructed in aceordance with my in-
vention, Fig. 2 is a central vertical section
through the same. Fig. 3is a plan view of
one of the supporting posts illustrating the
method of securing the water jackets thereto,
and Fig. 4 is a perspective view of one of the
supporting columns. '

In the figures the arched plates are shown
at C, these being preferably constructed of
wrought-iron channel beams, supporting, in
part, the brick wall [, [, of the furnace stack.
The ends of the arched plates abut as shown
against the tops of the columns A, A, and the
lateral thrust of the arches is neutralized by
the tie rods e, ¢, f, f, extending between oppo-
site faces of the furnace walls.

The tops of the supporting posts or col-
umns, A, A, of which there are four, one at
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each corner, are enlarged as shown more
clearly in Figs. 3, and 4, and provided with
the inclined faces P which terminate in the
flanges d’ at the lower edge upon which the
ends of the arched plates rest. To provide
further support for the arched plates the in-
clined faces are recessed as shown at d, into
which recesses the correspondingly formed
ends of the arched plates project, thus pre-
venting any side displacement. Theinelined
faces P, form seats for the end bricks of, the
arch m. Suitable perforations are formed
through the columns as at a, a, and b, D,
through which the tie rods e, and f, pass, the
tie rods being provided with suitable nuts by
means of which they may be adjusted and
fastened securely to the eolumns. The ad-
justment in the length of the rods due to the
nuts: will allow any distortion of the brick
stack from unequal heating to be rectified.

Within the arched plates and supported by
extensions from the columns is a water jacket
B, which is so placed as to form an upward
extension of the sectional water jackets n, n,
forming the lower zone of the furnace, these
sectional water jackets being of the usual and
well known construetion. The water jacket
B, is designed to protect the arched plates C,
from the heat of the furnace, and is prefer-
ably constructed of wrought iron or steel ar-
ranged to have all riveted seams shielded
from the direct heatof the furnace. Theends
of the water jackets are supported by a web
M projecting from the sideof the eolumns, to
which web the flanged ends of the water jack-
ets are bolted as shown indetail in Fig. 3, the
lower edge of the water jacket or flange rest-
ing on a lug D projecting from each side of
the web.

The holes 4, in the flange are formed elon-
gated as shown in Figs.1 and 2 in a direction
parallel with the greatestlength of the water-
jacket B, to allow for the expansion and con-
traction of the water-jacket due to the changes
in the temperature of the jacket and the ad-
jacent parts of the furnace. This expansion

or contraction is rendered possible by the pe-
culiar form of the water jacket as shown in
Fig. 8, in which it will be observed that the
end of the water jacket B is formed inclined
or beveled at an angle of forty-five degrees, so
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that any change in its length simply results
in a movement out or in from the center of
the furnace, and hasno effect of distortion or
strain on adjacent jackets,or on the columns.

The water jackets B are provided with any
suitable system of piping or troughs to re-
move the heated water and substitute cold
water therefor, in -the operation of the fur-
nace. The arching of the plate C, allows a
free inspection of, and access to the water
jackets B, and such a combination of arch
plate and water jacket applied to eachside of
a furnace forms a closed and complete pro-
tecting frame. As will be observed in Fig. 2
the water jackets serve to support in part the
inner lining ¢, g, of the stack.

I claim as my invention—

1. A blast furnace comprising the support-
ing columns, a frame of arch plates abutting
on said eolumns, tie rods connecting said col-
umns, and the stack supported on said arches
and eolumns substantially as deseribed.

2. A blast furnace comprising the stack the
supporting columns having enlarged upper
ends with inclined faces provided with sup-
porting ledges, arched plates supported on
said ledges, and tie rods extending through
openings in the columns and counter-acting
the thrust of the arches, substantially as de-
scribed.

3. In combination the stack the support-
ing columns the arch plates supported there-
on, and the protecting water jackets also sup-
ported by the columns within the arched
plates, substantially as deseribed.

4. In combination the stack the support-
ing columns, the arched plates supported
thereon, and the protecting water jackets sup-
ported within the arch plates, theends of said
jackets having longitudinal movement to al-
low expansion and contraction of the jackets,

- substantially as described.
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5. In combination, the stack the support-
ing columns having enlarged upper ends with
inclined faces, arch plates abutting on said
faces, tie rods connecting the columns and
counteracting the thrust of the arch plates,
vertical webs carried by the columns and ex-
tending within the arch plates, and protect-
ing water jackets carried by said webs, sub-
stantially as desecribed.

6. In combination, the stack the support-
ing columns, arch plates abutting thereon,
vertical webs carried by the columns extend-
ing within the arch plates, lugs projecting
from the webs, and protecting water jackets
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having their ends resting upon the said lugs,
with sliding connections between said ends
and the webs, substantially as deseribed.

7. In combination the stack the support-
ing columns,arch platescarried thereby, ver-
tical webs carried by the columns extending
within the arch plates, protecting water jack-
ets having beveled or inclined ends fitting
the webs, with a sliding connection between
said beveled ends and webs, substantially as
described. _

8. In combination the stack the support-
ing columns, arch plates carried thereby, ver-
tical webs carried by the columns extending
within the arch plates, protecting water jack-
ets having beveled ends abutting the vertical
webs and terminating in a flange, horizon-
tally elongated openings in said flange, and
bolts passing through said elongated open-
ings and through holes in the web, substan-
tially as described.

9. In comBination, the stack, the columns
supporting the same, the water jacket sup-
ported from the columns, and the inner lin-
ing of the stack supported by the water jack-
et, substantially as deseribed.

10. In combination,the stack, the columns,
the arched plates between the columns and
supporting the stack, and water jackets in-
terposed between the plates and the interior
of the furnace, substantially as described.

11. In combination the stack comprising
the hrick work, the arch brick work m, the
arch-plate C, the water jacket arranged be-
tween the plates C and below the stack and
the columns A. A, having bearings at their
upper ends for supporting the brick work, the
water jackets and the arched plates, substan-
tially as deseribed.

12. In combination the stack comprising
the brick work, the arch brick work, the
arch plate supporting the arch brick work,
the water jackets arranged between the arch
plates and below the stack, and the columns
supporting the stack, said columns having
enlarged hollow upper ends with a flat bear-
ing for the brick work and inelined bearing
face for the arch plates and brick work, and
webs for supporting the water jackets, sub-
stantially as deseribed.

Intestimony whereof Iaffix my.signature in
presence of two witnesses.

JOON W. NESMITH.

Witnesses:

F. D. Gross,
FREDERICK T. SNYDER.
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