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To all whom it may concerw: |
Be 1t known that I, WALTER B. DLVEREU‘(

a cifizen of the Umted States, and a 1emdenb -

of Aspen, in the county of Pitkin and State
5 of Colorado, have invented certain new and
useful Improvements in Apparatus for Heat-
ing Blasts for Blast-Furnaces, Dt which the fol-
lowmw 18 & speclfication. .
My invention relates to an appamtus for
10 heating the blast used in blast-furnaces by
means of certain waste heat which isgenerated
In the operation of smelting, and which in
most cases is allowed to be lost..
The object of my invention is to fwcomphsh
15 the above purpose with the greatest possible
economy in spaceand in farnace construction,
and at the same time to provide convenient
means for readily regulating and controlling
the temperature of the heated blast by the in-
20 troduction, if desired, of a current of cold
blast before the hot blast reaches the furnace-
tuyeres.
- In the smelting of lead, silver, colapu, and
other ores it is ofben ftdﬁ?l&able to pz ovidesome
25 ready means of heating the air-blast; but in
practice hot blast is seldom or never used, for
the reason that no economical and easy means
have hitherto been devised for heating the
same. In the smelting of all classes of ores

20 in shaft-furnaces a very high degree of tem-.

perature is generated in the lower portion of
the furnace below the fusion-zone.

My invention consists in providing devieces

-~ for applying the heat generated in the opera-

25 tion of smelting to the purpose of heating

blast; and I accomplish this by entirely doing

- away with the ordinary form of c¢rucible

usually employed in blast-furnaces,in placing

- bottom of the furnace close up to the fusion-

- 4¢ zone, and in causing the currents ot air before
entering the tuyeles to pass through hollow
spaces directly under the bottom of the furnace.

- My invention will be best understood by
reference to the accompanying drawings, in
45 which—-

* Figure 1 1epresents a sectional elevation of
the mrnace on a line at right angle to the

tuyeres, and IFig. 2 a sectional elevation of

the furnace on a line through the tuyeres.

il ]

-

‘Any desirable form of tuyeres may l}e used

weight of the furnace.

oimilar letters refer to similar parts in both zo
vViews.

In the views, A represents the Oldmmy
form ofshaft- fmnaee whichisordinarily either
rectangular or round in Cross - section, but
which may be of any shape, acecording to eir-
caumstances. Thenumber of tuyeres employed
will vary according to the size of the furnace.
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In the furnace shown in the drawings twelve

tuyeres are used, six being placed on each
side on the longest side of the furnace.

J J repzesenb the ordinary water - jacket
walls which compose the fmmee, through
which the tuyeres pass, asshown in the views.

that may be found convenient.

B represents the bottom of the furnace,
which may be made of fire-brick or other
heat and fire resisting material, and may be
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made flat, as shown, or made to melme to-

ward the t%p hole,
S is the ordinary form of furnace tap hole

or spout, which may be placed at both sides in
cases of large furnaces, thus affording two
points for tapping. | |
The furnace 1s supported upon four or more %5
iron or stone pillars, P P P P, resting upon
masonry or other substantlal foundations.
Across the top of the pair of pillars standing
upon the side of the furnace along which the
buyeres are placed 1s bolted or attached a flat 8o
plate of wrought or cast iron, R, of sufficient
tensile strength and dimensions to support the
Two of these plates
are uaed as shown in the view 8, one over each
pair of pﬂlms The bottom B of the furnace 85
1s supported upon one or more hollow U-
shaped girders, G, the ends of which are sup-
ported, as shown in the views, upon the plates
R. The outer ends of the oir ders G are formed
with the inner flanges, ¢ ¢, &c., for the pur-
pose of supporting the sheet-m etal boxes & h,
which are inserted in their hollow interior.
These boxes, as will be seen from Fig. 2, are
of the same length as the oirders G, but have
their ends closed. 95
The girders G may be fdstened together lat-
erally in any convenient manner; but in prac-
tice it will be found most convenient'to bolt

7o
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" N, isshown at the junction "of the hot-air plpe

40

435

50

535

by means of metal pipes k k, entering the end

- &e., from the blower through the central dis-
.tubutmg pipe, D, from which a pipe, D,

to the tuyeres may be regulated at pleasure,

9 ) ' 374 240

them together at their outer extremities by |
means cf the bolts ¢ ¢, which are inserted !
and made fast before inserting the boxes i /.

As will be seen from the views, the bottom of
the furnace rests directly on top of the girders
G G, as also the water-jackets which compose

the turnace-sides. The tuyeres are connected
with the interior of the sheet-metal boxes & 2

walls in the manner shown 1n the drawings.

The girders G G may be of any desired lat-
eral width or height. In cases where the fur-
naces are very smaill it will be found conven-
ient in practice to construct the bottom of a
single hollow girder, instead of in small see-
tIOHS bolted tonother In the manner shown in
the views. In thecase of large furnacesit will
be found most convenient to make them of
such dimensionsand proportions that they will
each surround an air-box from which either
two or fourtuyeres may be heated. Inthe fur-
nace shown in. the views three supporting-
girders are used, each of which supplies four
tuveles two of W]lICh are connected at each
end of the boxes.

The cold blast 18 supplied to the tayeres T T,

leads into the interior of each of the sheet-
metal boxes & 1 at or near the center. Tach
tuyere 1s provided with a cold-air-blast pipe,
D, whereby 1t i1s connected with the main
distributing-pipe D in the manner shown.
The amount of cold and hot air supplied to
the tuyeres may be regulated by means of any
convenlent form of valve or by two valves in
each sapply-pipe.
In Iig. 2 of the drawings a hinged valve,

% with the cold-air pipe D% By raising or
lowering the handle W,attached to the axis of
the valve upon the are w, it 18 possible to
regulate the amount of cold air as well as hot
alr admitted to the tuyere at pleasure. The
handle W may be held in any desirable posi-
tion on the arc w by means of the thumb-
secrew ',

In Fig. 2 a modified form of cut-off valve is
shown. Here the pipes Zand D’ which sup-
ply the tuyere with hot air and cold air, re-
spectively, are provided each with mdepend
ent valves or gates O O/, which slide in seats
in the pipes. By sliding these valves in any
desired direction the amount of air supplied

and, 1n cases where 1t 1S deemed advisable, by
shuttmg both valves one tuyere may be com-
pletely cut oft, which is often a decided advan-
tage when the passage of the blast becomes
obstructed by a mass of cool slag. In such
cases the complete stoppage of the blast from
that particular tuyere allows the heat from the
opposite tuyere to melt away the accretion.
Any convenient form of tuyere may be used;
but in practice I have found it preferable to
make use of the form patented to me upon the

26th day of Mfty, 1385, by Letters Patent No. |

318,604. The drawings show the furnace ar-
rapged with such tuyeres, each tuyere being
provided with a movable screw-bonnet, M, %0

with the handles m m, whereby access 1s ob
tained to the 1nter101 of the tuycre, and
whereby the size and direction Gf the nozzle

can be altered at pleasure.

The pipe D* is provided with an opening, 75
V, covered by a movable screw-cap, R/, 01
other convenient cover, by means of which
access can be had to the pipes D* and the
tuyere-pipes T' for the purpose of removing
any slag that may overflow from the tuyeres 8o

The method of opelatlon of the invention
is substantially as follows: as 1s well known,
that portion of a smelting-furnace which is
below the fusion-zone will be the hottest por- S5
tion, and where the crucible or hearth is dis-
pensed with and a flat bottom is used close un
to the fusion-zone that bottom will during the
operation of smelting become 1ntensely hot.
In some form of furnaces now in use an iron ole
bottom is used having a crucible of sufficient
depth to collect a small amount of metal below
the slag, which metal is tapped off at intervals
separate {from the slags. The invention may
be applied to this form of furnace in substan- 95
tially the same manner and with equally good

cfiect. If, now, the air which 1s supplied to

the tuyeres is caused to traverse the bottom of
the furnace on i1ts way to the tuyeres, the air
will become heated and its efficiency in smelt- 1c0
ing increased. |

In my invention the cold blast enters the
pipe A from the blower, and {from tihis pipeis
distributed to the heating-boxes/i i. Theiron
girders & G,being on top in direct contact with 105
the bottom of the furnace, become extremely
hot, and in turn impart their heat to the sheet-
metal heating-boxes. The iron girders may
form the bottom of the furnace without any
superimposed layer of refractory material, in 110
which case a portion of the charge will be al-
lowed to cool upon the bottom of the furnace,
and thus form of itself a refractory layer. Ow-
ing to the fact that the girders are made in
sections and are not confined at either end, be- 11y
Ing simply bolted each to the other in the man-
ner shown, they are free to expand in either
direction. Any leakage of matter or metal
through the bottom of the furnace will escape
thlough the crevices between the girders with- 120
out doing any damage, and will fall upon the
fouudations, whence they may be removed at
any time. As the girders are open at the bot-
tom and the heating-boxes rest simply upon
the interior flange and are 1in no way attached 125
to the girders, they are free to expand in every
direction, Theblastasitemerges fromtheheat-
ing-boxes passes through the pipe D’ to the
tuyeres and 1s mixed at the point D* with any
desired amount of cold air that will enable 130
the best effect to be produced in working.

I am aware that it is not new to pass air un-
der the bottom or bed of reverberatory fur-
naces, either f01 the purpose of heating the




~ bottom be cast or otherwise constructed in one

1o pilece,thesame will inevitably become cracked,

20

- possible and practicable by means of this.
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especlally in the case of small furnaces, where,
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air or for the purpose of cooling the bed. I ] air-chamber, one or more pipes connected

believe, however, that it is new to eliminate
the crucible in the bottom of a shaft-furnace
and to replace 1t with 2 hollow bottom com-
posed of removable hollow sections through
which the air or blast is passed under press-
ure for the purpose of heating the same.
Where large furnaces areused,if the hollow

thereby allowing easily-fusible metals to run
through into the air-chamber, and where the
bottom is constructed of sections to obviate
this eracking it will still be impossible to pre-
vent such metals from running through as
above, | _ '

By construeting the bottom in sections sub-
stantially as described and by eoustructing the
alr-chambersindependent of each other and of
the sections which compose the bottom any
leakage of metals, &ec., will take place with-
out entering or obstructing the air-chambers
and without doing any damage. It is also

construction from time to time to remove or
replace any one section of the bottom without
removing or in anywise materially disturbing
the other sections. The sections being quite
independent of each other, if one of them
becomes cracked or corroded by the leakage
of metal through the furnace-bottom it may
be removed and replaced by loosening the
bolts ¢ ¢', which tie the structure together,
and providing any suitable support for the
furnace during the operation of shifting.
This arrangement is of great practical value,

by making the bottom out of a number of
small sections, the latter may be readily re-

—

with said sections, whereby the cold blast is
supplied thereto from the blower, and aseries
of pipes whereby the tuyeres are supplied
with hot blast from said hollow seections.

2. In a system of heating blast for shafi-
furnaces by means of the waste heat of the
furnace, the combination, substantially as
hereinbefore set forth, of a furnace having a
metal bottom composed of hollow sections
placed together so that each section forms an
air-chamber, one or more pipes connected
with said sections, whereby the cold blast is
supplied thereto from the blower, a series of
pipes whereby the tuyeres are supplied with
hot blast from said hollow sections, and means
for supplying blast at ordinary temperature
to the tuyeres, substantially as described.

3. In a system for heating blast for shaft-
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furnaces, the combination, substantially as

hereinbefore set forth, of a furnace having a

‘hollow metal bottom composed of hollow

sections placed together, one or more pipes
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connected with said sections, whereby the cold

blast is supplied thereto from the blower, a
series of pipes whereby the tuyeres are sup-
plied with hot blast from said sections, a sec-
ond series of pipes whereby cold blast is sup-
plied from the distributing-pipe to the tuy-

-eres, and means for regulating and controlling

the amount of air supplied to the tuyeres,
substantially as deseribed.

4. In a system of heating blast for shaft-
furnaces by means of the waste heat of the
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furnace, the combination, substantially as

‘hereinbefore set forth, with ashaft-furnace, of

a hollow metal bottom composed of a series of 83

‘hollow sections so constructed and arranged

that they may be removed separately for

newed with the least possible labor and ex- | heating the blast supplied to the tuyeres.

pense. |
I claim as myinvention—

1. In a system of heating blast for shaft-
furnaces by means of the waste heat of the
furnace, the combination, substantially as
hereinbefore set forth, of a furnace having a |
metal bottom composed of hollow sections

placed together so that each section forms an

Signed at New York, in the county of New
York and State of New York, this 23d day of
FFebruary, A. D. 1886. - |

WALTER B. DEVEREUX.

Witnesses:
Epwin T. Ricg, Jr.,
WILLARD P. BUTLER,

QO
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