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1
.- This-invention has to do with the supplying of
air to metallurgical ‘furnaces and relates more
particularly to furnaces of the cupola’type hav-
ing a group or series of spaced tuyéres and wind~
box means for supplying air to the tuyéres.

‘In the operation of furnaces of this kind the
quality of the melt and the characteristics of the
castings obtained-therefrom are dependent upon:
the attainment  of a. uniform condition in: the
combustion zone¢-and: this, in turn, is’dependent
upon-the attainment of a-substantially equal dis=
tribution. of the air: supply to- the individugl

. tuyéres of the tuyére group- or ‘groups. Here-
tofore various means and methods have'been emi=
ployed in endeavoring to achieve such an equal
distribution of air and, so far as I.am aware;
all such attempts have sought:to: eliminate dis-
turbance in: the: air' stréam ang: to obtain a flow
whichris relatively smooth: and substantially dex
void: of: gbrupt. directional changes.:

The - present invention: represents* a radical
departure from. such prior practice : and: obtaing
the desired substantially equal distribution’ of ajl
to-the tuyéres by deliberately producing additional
disturbance-in the air: stream by making abrupt
directional changes in advaace of its delivery tg
the tuyéres. = As further explained: hereinsafter;
the disturbande is createdin the air stream while
It is passing through the'windbox and'is produced
by using: in:g novel manner, a veloeity: dischargs
of:the air'supply into the:windbox. By creating
such g*disturbance in: the: air strears as it enters

the: windbox ' the" air being: supplied distribites

itself therein so:that subststitiaHy the same’ press
sure and:velocity factors will exist ini the windbox
for all: points. of . a- given: crosg sectioh-and’ this
will'substantially eliminate high and:low pressiire
areas, dead spots, and the like, and will. resulf
in: aisubstantially equal flow of sir to all. ‘of the'
tuyéres: being supplied: by that particular wind-
box.

It is:therefore an' object of this invention to
provide: a novel air supply means for g furnace
ofithis character in:'which'a substantially equal
distribution: of  air’ to the individual tliyéres‘of
& group-is.obtained by creating:a disturbance ig
the: stream of. air being supplied to such sroup:

Arfurther object is to provide an’ air supply fot
a-group. of’ furnace tuyéres in which' g windbog
serving!sueh' group: embodies noval: means - for
using:the'velocity, ora-portion of the ‘Velocity; of
the air: supply for:obtaining: substantislly equal
distribution of the air to'all ‘portions of: the wind-
box-and-the delivery: of: substantially ' equial* vol-
umes:to"the: individual: tiuyéres:of the sroup:
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Still another object is to provide air supply-
means of this‘ character in- which the air is
delivered to the tuyéres of the group from the
lower énd of the windbox and szdditional dig-

- turbance is ¢reated in the air stream by directing

the supply of air into the upper end of the wind=+
box in-a diréction crosswise thereof,

This invention also provides the feature of &
deflecting mieans at.or sdjacent the upper end

» of' the windbox and against which the incoming

air stream impinges.

Yet another object is: to provide the windbox
with-an elongated air inlet opening: which has o
length approxXimately ‘equal to the width of the
windbox: ‘

As anathel of its objects this invention provides
g-cupola of the rectangular type having rows of
tuydres in opposed walls served by separate wind<
boxes. :

Otlier objects and advantages of the invention:
will be apparent from the following desecription
and- the' accomparying shéets of drawings in
which:

Pig. 1'is a side elevatioh of a furnace of the
cupola type showing the same equipped ‘with the
equalizing air supply means of the present invenw
tion: and: with portions of one of the windboxes
broken away; : :

Figi 27 is’ @ transverse sectional view of the
cupola taken substantially at the plane of the air
inlet:openings as indicated by line 2-—-2 of Fig. 33

Fig. 3 is.a partial vertical sectional view taken
substantially on line 3--3 of Fig: 2;

Fig. 4 is a partial side elevation similay to Fig. 1:
but 'showing a, modified constriiction:

Figi. 5 is' another such' partial side elevation
showing another modifying construction;

Fig. 6:is.a partial vertical ‘sectional view takert
online 6-—6'of Fig. 5; and:

Fig: 7'is o sectional’ detail! view showing the
clamp adjustment provided on. the distributing
vanes’of the air supply nozzles, _

Prdceeding riow with’ a; miore’ detailed: desciip=
tion of the invention, Figs: 1; 2 dand 3 show &
furnace 18 of the cupola type hdving an’ upright
hollow cupola body (1 conitaining a furnace shaft
12;" The cupold body*l I'has opposed siibstantially
flat side walls’ 13" and ‘14 ‘and: opposed engd’ wallg
15 and' 16. THé side and end walls are forméd:
by an‘oliter metal:shell 11 and a I‘efraicﬁory'lining
(8. The cupola'body I is rectangular in Cross<
sectionial ‘shapé’and'is‘ provided with groups ‘oF
rows ‘of tuyeres- 19' and 20 located in the oppdsed.
sidé” walls- 183" axid - A slag hole 21 can'be

, 18] o
prévided ifi'one‘of the' end walls; in this instance
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the end wall 15, and a tap hole 22 can be provided
in the opposite end wall. The slag and tap holes
are provided with appropriate spouts 23 and 24
as shown in Fig. 3.

As indicated above in a general way, it is im-
portant in the operation of a furnace of this type
that air be supplied simultaneously for the two
opposed groups of tuyéres 19 and 20 and be sup-
plied in streams having substantially equal vol-
umes and velocities. It is also important that
the individual tuyéres of the two groups be sup-

plied with air of substantially equal volumes and’

velocities. This is accomplished by the novel air
supply means and method which will now be de-
seribed.

Windboxes 26 and 27 which, as here shown,
may be substantially flat structures mounted on
the outside of the substantially flat side walls 13
and {4. These windboxes have upright substan-
tially fat front or ocuter walls 26a and 271a¢ and
their upright rear or inner walls 26b and 2Tb may
be formed-by portions of the shell I T of the cupola
body. The windbox 26 has opposed upright side
walls 26c and 26d, and the windbox 27 like-
wise has opposed upright side walls 27c and 21d.
The walls of the air box 26 define an upright air
chamber 28 which is of sufficient width to serve
all of the tuyéres 19 constituting one of the
tuydre groups and may have g width approxi-
mately equal to the width of the side wall 3.
The walls of the windbox 27 likewise define an
upright air chamber 28 of a width approximate-~
1y equal to the length of the side wall 14 and ca-
pable of serving all of the tuyéres 20 of the other
group. The inclined plates 42 and 43 form the
tops of windboxes 26 and 21 respectively.

“ The air supply means also includes a main duct
30 extending from a blower or other suitable
source of air under pressure and a pair of branch
ducts 31 and 32 which extend respectively to the
windboxes 26 and 21. The branch ducts i and
32 are connected with the main duct 30 by means
of a Y-fitting 23 which is preferably provided
with a division plate 34 for insuring a substan-
tially equal division of the air supply between
the two branch ducts. .

The branch ducts 31 and 32 are connected with
these inlet openings 36 and 37 by means of lat-
erally elongated divergently tapered or flared
nozzles 38 and 38. ‘These nozzles are provided
with distributing vanes 38¢.and 39%a extending
in diverging or radiating relation and which serve
to distribute the flow of air over the entire width
of the inlet openings.

In connection with the nozzles 38 and 39 it
should be noted that these nozzles are disposed
so that they extend in a direction substantially
normal to the front walls 26a and 27a of the
windbox 26 and 21. This position for the nozzles
causes the velocity discharge of air into the wind-
boxes to take place in a direction crosswise there-
of, that is to say, in a. direction substantially at
right aneles to the downward direction of flow
which the air must subsequently follow in pass-
ing to the tuyéres. -

. By reason of the divergent shape of the nozzles
38 and 39 and the use of the distributing vanes
therein, the streams of air constituting the ve-
locity discharges into the windboxes 26 and 21
will be laterally elongated substantially -flat
streams corresponding - with the laterally elon-
gated shape of the inlet openings 36 and 31.
When these flat streams of air are directed into
the ;windboxes in.a. direction crosswise thereof
as..just mentioned above, they  will- impinge

4
against the inner or rear walls 260 and 27b of
the windboxes, or against the deflector plates 40
and 41 as the case may be, and this will cause
great disturbance in the air streams because they
will be subjected to an abrupt directional change.
Tn the embodiment of the invention here illus-
trated the drawings show the tops of the wind-
boxes 26 and 21 as being formed by the laterally
elongated deflector plates 40 and 4{ which are
located opposite the laterally elongated inlet
openings 3% and 31. When the air streams are

- directed into the windboxes by the nozzles 38 and
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39 they impinge against these deflectors in a di-
rection normal to the surface of the deflector.
The deflectors 40 and &1 can be omitted, in which
case the air streams impinge directly against the
rear side walls 26b and 21b as mentioned above.
When the upper ends of the windboxes embody
the deflectors 40 and 41i, inclined plates 42 and
43 may be located over the upper ends of the
windboxes to serve as sheds for water, dust and
the like so as to prevent an accumulation of such
materials in the pockets existing behind the de-
fiectors.

The tuyéres 9 and 20 are connected with the
lower ends of the windboxes 26 and 271 by pro-
viding tuyére hoxes of the so-called “drop type”
or by any  other suitable tuyére construction
which will provide - the necessary air passages
from the lower ends of the windboxes to the
tuyére openings i8¢ and 20¢. In Figs. 1-3, in-
clusive, individual tuyére boxes 44 and 45 are
shown which are separated by upright partitions
44g and 45¢ and which are connected with the
windboxes through air delivery openings 46 and
41. ' )

Because of the novel way in which the air
stream is supplied to each windbox, the straight
line flow is disturbed and broken up so that
pockets of unequal pressure are avoided and the
pressure over the entire cross sectional area of
the windbox is substantially the same. When
the downwardly moving air stream strikes the
bottom of the windbox some of the remaining
velocity of the stream will be converted into
pressure but the pressure factor will have sub-
stantially the ‘same value for all points in a given
transverse plane or cross-section of the windbox.
The air then flows from the windbox through the
delivery openings to the tuyére group 19 and 20
and, since the air stream has equalized pressure
values as just explained, the air passed through
each individual tuyére of a group will be substan-
tially the same in volume and velocity.

Reverting to the distributing vanes 28« and 3%a
of the air supply nozzles 38 and 3% it should be
explained that these vanes can be in fixed rela-
tion in the nozzles or, if desired, can be laterally
adjustable so as to permit them to be located
in the proper position to obtain the equalized dis-
tribution of the air being delivered to the air in-
let openings 36 and 37 of the windboxes. For
the purpose of this adjustment some or all of the
vanes have ga pivot 48 which permits lateral swing-
ing. The adjustable vanes are adapted to be
clamped in the selected position by a clamping
means sueh as that shown in Fig, 7 and which
comprises a screw or stud 48a projecting through
a slot-48b in the wall of the nozzle and having
a nut 48c thereon bearing against a washer 48d
which spans the slot. Members 38b connected
to the vane form a cover for the slot and prevent
the loss of air therethrough.

.~Pig. 4 shows a furnace 48 of the cupola type
similar-to the furnace |0 above described but in
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which a modified construction is employed for
connecting the lower ends of the windboxes 50
with the passages 5la of the tuyéres 51. In this
modified construction the upright partitions 44a
and 45a have been omitted and laterally continu-
ous tuyére boxes 52 are provided for the groups
of tuyéres.

Figs. 5 and 6 show another furnace 53 of the
cupola type which is similar to the furnace 10
above described but in which the windboxes 54
are extended downwardly to a point below the
tuyéres 55 and the air inlet openings 554 of the
tuyéres extend through the shell 5§ forming the
rear wall of the windbox.

From the foregoing description and the accom-
panying drawings it will now be readily under-
stocd that this invention provides a novel con-
struction for supplying air to a furnace of ‘the
cupola type and particularly for a cupola, of
quadrangular cross-section having sgroups  of
tuyeéres in opposed walls; It will now also be un-
derstood that the division plate 34 in the Y fitting
38 ‘can be set so that equal volumes of air will be
supplied to the separate windboxes through their
respective nozzles with the result that all the
tuyéres leading into the furnace shaft will supply
substantially equal volumes of air at substan-
tially the same velocity. Also, if it is desired the
division plate can be set so that the tuyéres of one
windbox will supply more air to the shaft than
those of the other windbox, and any desired ratio
of quantities of air can be obtained.

Although the improved air supply means of
my invention have been illustrated and described
herein to a detailed extent; it will be understood
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of course that the invention is not to be regarded
as being limited correspondingly but includes all
changes and modifications coming within the
scope of the appended claims.

Having thus described my invention, I claim:

1. A cupola having a rectangular shaped shaft
having a separate windbox on each of two oppo-
site sides, each windbox having a set of tuyéres,
a common main blast line for supplying air to said
windboxes, a proportioning valve in the main
blast line to permit selective proportioning of air
to each of the windbox inlets so that the tuyéres
of one windbox may supply an equal, greater or
less volume of air to the cupola shaft than the
tuyéres of the diametrically opposite windbox, the
portion of each windbox opposite the inlet being
provided with a curved deflector plate facing the
inlet- deflecting the air toward the tuyéres to
obtain substantially equal air velocities in the
tuyéres of either tuyére set. -

2. The furnace as described in claim 1 wherein
the deflector plate is of parabolic shape.

HERBERT A. REECE.
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