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UNITED STATES

PATENT OFFICE.

WILLIAM CROSSLEY, OF GREENSCOE HOUSE, DALTON IN FURNESS,
ENGLAND.

VIMPROVEMENT IN HOT-BLAST OVENS.

Specvﬁcatlon forming part of Letters Patent No. 180,!16, dated July 23, 1876 ; application ﬁled
February 28, 1876. ] .

To all whom tt may concern:

Be it known that I, WiLLiAM CROSSLEY, of
Greenscoe House, Dalton in Furness, county
of Lancashire, England, have invented new
and uvseful Improvements in the Arrangement
of Stoves and Pipes for Heating Air for Blasg-

Fuarnaces, which improvements are fully set-

forth in the following specification, reference
being had to the accompanying drawings.
This invention of improvements in the ar-
rangement of stoves and pipes for heating air
for blast-furnaces consists in arranging the or-
dinary hot-air stove and pipes, not as com-
monly employed, in one tier, but, on the con-
trary, in successive tiers superimposed unpon
each other, in such manner that, .the products
of combustion in one chamber, having there-
in heated the pipes conveying the blast, are

led into another similar chamber, with another

set of pipes, and, after heating these pipes,
are again, if reqmred led into another similar
cham ber dlld set of pipes,and so on,as required.
In most cases two tiers are sufficient, one over
the other. Thelower chamberis of brick-work,
as ordinarily constructed, with its series of A-
. pipes and communiecations, as usual, and sup-
plied with a furnace or furnace and inlet for
the gases from the blast-furnace. The crown
of the chamber is perforated to allow the heated

gases to escape into the upper and superim-.

posed chamber, where it acts upon another
series of pipes similar to the set below. If no
more heat is required to be abstracted from
the gases, a third chamber is not required; but
the crown of the second chamber is fitted with
a chimney or chimneys, by which the heated
gas, now deprived in great measure of its ca-
“lToric, escapes into the air. The cold blast is
led into the pipes of the upper chamber, suc-
cessively passing up and down through the
series of A-pipes, and, having traversed the
whole series, it is led into the series of the
lower chamber, and, after traversing the whole
of them, is passed out hot to the blast-furnace.
It will thus be seen that the upper chamber,
really heated by escaping and ordinarily lost
hot gas from the lower chamber, will commu-
nicate a great amount of caloric to the air pass-
ing through the pipes, and that the resulting
high temperature over and above the temper-

ature of the entering eold air, as it will then
enter the pipes of the second chamber, is the
measure of economy to beobtained by theadop-
tion of this method of arranging the hot-air
stoves and pipes for heating air for blast-fur-

‘naces,

The objectin putting thé chambers one above
thé other is with the twofold view of taking
advantage of inereased height to get a good
draft, and of so arranging the arch as to prop-
erly distribute the zone of combustion.

The accompanying drawings, forming part
of this specification, will more particularly set
forth the manner of calrymo the invention in-
to practice.

The like letters refer to like parts in all the
drawings.

Figure 1 is a partial side elevation; Fig. 2,
ahorizontal section through the hucwx of Flg
3; Tig. 3, an end elevat-ion; Fig. 4, a longitud-
inal vertical sectipn, in parts disconnected;
Fig. 5, a transverse vertical section; Fig. 6
a houzontml section through the lme Yy of
Pig. 3.

A, Figs. 4,5, and 6, is the chamber, in which
cast-iron heatmg plpes ¢ are placed, arranged
in any of the approved modes. -Into this cham-
ber the gases may be admitted and used in the
ordinary manner; but the method of combus-
tion indicated is found to work satisfactorily.

B, Figs. 1 and 5, is a second or upper cham-
ber, into which the gas is counveyed through
flues, (indicated by the arrows,) and in which
similarly-constructed cast-iron pipes d are ar-
ranged in a manner resembling that of the
lower or combustion chamber. In this upper
chamber the pipes may bé fewer in number or
less in size, and the metal used in the construc-
tion of a le$s thickness, than that of the pipes
in chamber A. ‘A convement number of pipes
is twelve in the lower and ten in the.upper
chamber. ]

The blast is first conducted throngh the heat-
ing - pipes in the upper chamber, and these

heated by the escaping gases from the lower

one, and in this manner it is found that the
temperature of the blast may be raised to 5000
Trabrenheit, (260° centigrade,) which is a clear

gain to this extent over the system of heating-
blast now adopted in the old form of cast-iron
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hot-air stove. The blast thus heated is then
conveyed (through ordinary cast-iron pipes,
which may be covered with non-conducting
material, or incased within a brick chamber,
in order that the blast may retain the temper-
ature already reached) into the heating-pipes
of the lower chamber A, where it is farther
heated to the temperature required for use in
the blast-furnace. This temperature may ei-
ther be the same as that ordinarily obtained

from cast-iron stoves, in which case it will be

of a more uniform character and obtained with
less heating of the pipes, consequently with

less wear and tear, and at a saving of gas or-
other fuel, or it may be of a temperature of

1,150° Fahrenhbeit, (621° centigrade,) which is
about 2000 Fahrenheit (9330 centigrade) above
the temperature safely obtainable in.the old
form of stove, and can be secured without any
higher temperature of heating-pipes than that
usually adopted. ‘

The power of the stove is so great {due to
the draft caused by its increased height, and
also to the extent of the heating - surface)
as to be found to give such control over the
temperature of the blast that it may be kept

constantly at very nearly the same tempera-

ture, notwithstanding disturbances in: the

weather or accidental occurrences at the fur-

nace, which interfere with the quality or quan--
tity of the gas. ‘

Having now deseribed and particularly set
forth the nature of the saidinvention, and the -
best means I am acquainted with for carrying
the same into effect, I would bave it understood
that what I claim and desire to secure is—

The deseribed ¢ombination with the cham-
ber A, provided with perforations or passages
in.its erown or dome; and- inelosing. the verti-
cally-arranged zZigzag pipes ¢, inelined toward
eacl at their top, of the chamber B, directly
surmounting the chamber A and inclosing the.
series of pipes d, inclined toward each other
at their top, the heat from A passing up be-
tween the rows of pipes in B, the whole oper-
ating as and for the parpose set forth,

WILLIAM CROSSLEY.
Witnesses: :
ALFRED GEORGE RENSHAW,
ARTHUR HENRY RENSHAW,.
2 Suffolle Lane, Cavnon Street, London,
Solicitors of the Supreme Cowrt.




