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IMPROV'EM_ENT IN GUPOLA AND BLAST-FURNACE.
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RV WHOM IT MAY GONGERN

Be it known that I, CHARLES TRUEQDALE, of Cmcmnatr Hamllton county, Ohio, have invented certain new
‘and useful Improvements in Cupolas and Blast-Furnaces; and I hcreby declare the following to be a full, clear,
and exact descupt:on ther eof‘ rcference belng had to the accompanylnw drawmus, ma..kmg pmt of this spemﬁ-
cation. | R
- My invention has for its objeét the obtammg a more effective blast-actmn in cupolas and other blast-
furnaces, whether employed for the reduction of ores or for the melting of metals. |
The blast-lssu_es or “tuyeres’ of cupolas and smeltmrr-furnaces, ha.vmg hitherto been few in number, of
large individual area, and at or near a common level, have had the effect of chilling those portions of the stock
| exposed to their immediate action, so as to form sohd projections or “bridging,” which has seriously restricted
the free passage of the.blast inward and upward, and of the molten metal downward, and greatly circumscribed
-the effective yield and capacity of the furnace: In order to avoid these defects, and to obtain a more rapid .
and effective fusion and délivery of the metal with a given expenditure of fuel, I have devised the 1mprm ed
- arrangement of blast-issues which.I now proceed to describe. L
Figure 1 is an axial section of a cupola or melting-furnace embodymﬂ' my 11’11’9!11:101’1
qure 2 is & houmntal section thereof at the lme z T
| 'E‘Jguré 3isa section, in their common axial plane; of onc of my ver rtical series of graduated tuyeres.
Figure 4 represents tho upper end of one of the “staves,” which compese ‘the inner shell of my annular
: b]ast-chamber, together with the upper tuyere here shown detached.
Figure 5 is a horizontal seetion, through a portion of the inner shell and its accompanymtr fuyeres.
Figure 6 shows a modlﬁcntzon in w hxch a slot, converging upward repla,ces a vertical series.of graduated
tuyeres. --
A represents the suppor tmrr-plms, B the bed- plate, C the shell plopcr, ﬂ.nd D the ﬁle brlck hmng of 3]
cupcrla I - | |
| That portmn of the lining-w all which surmunds and protects the tuyeres, is carried 1nward 50 as to make
~ acontracted throat to the cupola at this part, and the discharging-ends of the tuyeres are brought flush with the
lining. By this means the tuyeres are brought near the centre of the cupola, and are at the same time fully
- protected by the ]mmg-ﬁ all, while the enlar wcmcnts R and S above and bclow the tuyeres afford room for the
stock and melted metal rcspe*"twely . | | |
E is an annular blast- chamber, whose inner or convex wall is composed of aserics of iron plates or “staves,’’
'.F fastened together by bolts, P, and flanges, Q, or 0the1 wise, s0 as to, form collectively a cylindrical casing to

~ the fire-brick: D in which the tuyeres are embedded.

PIO‘]GBHHW from the concamty of cach stave are duffs or dove- tails; f, each pau of which receives an(l holds
one of the tuyeres G, of which each is furnished with dove-tails, ¢, to fit within the duffs £, and a shoulder, ¢/,
~ to rest upon them and hold the tuyere to its place,.and yet to permit of its removal when desired. Each stave

has a series of apertures, e, ‘corresponding in number and position to the tuyeres. | |
~ IEach tuyerc has, near its receiving-end, a contracted throat, H, whence the interior of the tuycre flares
slwht]y downward into the fire-space of the cupola. This throat is least in the uppermost tier of tuyeres, and
- greatest in the lowermﬂst tier, with a regular graduation in the mtewenmg tuyeres between these extremes.
n 'Thls preferred form of my tuyeres is clcmlv repwsented m fig. 3 '

‘Entering the annular blast-chamber are one or more customary blﬂ,st-plpcs I. |

It will be perceived that the system of staves composing the inner wall of the anaular blast-chamber By
and which afford- attachment for the tuyeres, may be applied to any ordinary.cupola, with but little change
thereof, other than the necessary excavation for said chamber; and, also, that any tuyere 1n3ured by heat or.
acnmu]atmn of s]ag or clinkers may be. 1eadﬂy unshipped and replaced by a new one.
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While preferring the form here selected for illustration, I reserve the right to vary the same; for example,
instead of the separate tuyeres, cach stave may have a single tuyere, K, whose ventage may consist of a single
slot, %, narrowed towards its upper end, as shown in fig. 6.

That portion of the lining-wall enclosing the tuyeres may be flush with the other parts of the interior, or
may incline inward or outwmd instead of bemg vertical, while the excess of blast-area below may be accom-
plished by i) greater number instead of a greater area of the individual tuyeres at that part.

The greater capacity of the lower tuyeres, in comparison with the upper ones, is beneficial on thb following

grounds, to wit:

Near the bottom of the furnace the central upward suction or draught is less decided than in the part
above, and consequently a greatcr force of external blast becomes requisite to reach the central mass, while
~ the stream of dcscendmg stock and debris acquires at the lower parts a more central direction and greater

compactness and impenetrability; and, further, it is from this lower part that the blast has the greatest volume
of stock and slag to pass through in making its way upward in the furnace.

The numerous tuyeres, of small individual area, distribute the blast uniformly over every part, without local
cooling at any part. ' "

By placing the threat or regulating-orifice of the tuyere somewhat removed from the extreme inner or
discharging-end, the said throat is protected from the change of effective area to which the ordinary tuyere is
subject, by reason of the burning off or clogging up of said end. |

I claim herein as new, and of my invention—

1. A cupola or blast-furnace, having its blast formed by a multitudinous number of tuyeres on different
“levels, and of smallindi vidual area, and adapted to deliver a diminished blast upward in the series, substantially
as herein described, for the purposes set forth.

2. A capola or blast-furnace, whose tuyeres and fire-brick lining aré supported upon an iron back or casing

composed of staves or sections, F, substantially as set forth.
8. The mode of fastening the tuyeres upon the inner surface of the air-chamber by means of a dove-tail or
its equivalent. | | | | '
4. A tuyere, whose inner or discharging-end’ projects -beyond the opening which regulates the amount of
blast rlzsch'uged through the same, for the purpose set forth. |
A tuyere, whose regulating-throat or more contwcted portion is protected by a prolongation, which
1nchnes more or less downward to the interior of the cupola or furnace, substantially as a.nd for the purpose
stated, |
6. The slotted tuyere K, so arr a.nrrcd as to discharge a greater volume below than above, for the purpose
set forth. ' |
In testimony of which invention, I hereunto set my hand.

CHARLES TRUESDALE,

Witnesses:
Geo. H. KNIgur,
JAMES H. Laymaw.
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