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JAMES D. WHELPLEY AND JACOB J. STORER OF BOSTO\I MASS'ACHU-‘

SETTS

Letters Patéﬁt _No. 109.785. dated November 29, 1870. '

IMPROVEMENT IN HEATING METALLURGIC AND OTHER FURNACES. |

"+ . The Schedule referred to 1 these Letters Patent and making paﬂ;.of the same,

Toalt-whom it may concern:

Be it known that we, Jaxks D: WHELPLEY and
JacosB J. STORER, of Boston, in the county of Suffulk
and State -of Ma.ssaclmaetts, lave made a mew and
usefal Improvement in Heating Metallur, aic and other
Furnaces; and we hereby declare the tollowm«f tobea
full and exact. d(*scnptlon of the same. -

“In patent No. 53,208, dated March 13, 1865, reissue
No. 8,857, dated Mm ch 1, 1870, -we h.v.\e described

-methods and apparatus fox pmp.lrmg and_ using pul~

verized fuel in all the. usual forms of furnnces. \Vhllb

.there had Dbeen several prior attempts to use such

fuel they all proved unsuccessful in practice, as is w ell
known to metallnrgists and engineers.
- In patent No. 101 ,067, dated March 22, 1870, we

“have desecribed -such addlth_ml improvemnsnts as to

better adapt our methods and nppm:’ltus to puddling,
heating, and reverberatory furnsces. »

In patent No. 103,695, dated May 31, 18‘0 we
have described. still fmtheL improv eufeuts, espegl'ﬂly
that of introducing the fuel at different parts of the
furnace; as lequuul to produce a more perfecé com-

bustion, and.to sceure & uniform heas in all parts of.

the farnace. By the application of the methods and

apparatus described -and referred to i these three -

patents above -mentioned, pulvetized fiel-is made
available for all the common metallurgic operations

of melting, heating, aud puddling, and for generating .

steam-heating air aud the like.” In order to obtain

better results in, the useof puhenzed fuel we h‘ue»

made the followmn' additional improvements

First, heretofore it hias always beell. deemed essen-*

tial to combine with the furnace in whicl: pulvérized

fuel was used a fire-box for lump.or ordinary fuel.

This was required to give the furnace o preliminary

heating, so that the pul\ erized fuel would ignite-as.

soon as introduced, and also te kdep up the combus-

fion of ‘the sanie. ~I'lje use >f such five-box is, how-

ever, olecctlomb]e, fot the reason that it is necessary

.hom'tune to time to add fresh coul, which checks or.
varies the combustion, and also Jets in cold air, which'|

changes the character of the flame.. The. \kamcn
are ‘llSO in the habit of piling the fire-box so full of

‘Jump fuel as to choke the entrance of the pul\ erized | |
fuel.  These objections we overcome Dy combining a |

gas-generator with a furnace burning pulverized fitel,

Any of the known forms of gas-genemtox may be
used, such as the ordinary furnace for generating ear-
bonio oxide, the Sictmen’s gas-generator, the furnace
for ger®rating water-gas or the generator for coal-gns,
such g.zs-gem.mtm Sy bemw well known and for ming no
part of onr inveution, need not be deseribed. °

In practice, we find that a good gas-geperator is a

brick box, square, circular, or any convement shape,

-set at the end of the fur nace under the supply of pul-

verizéd fuel, so that the oxide of carbon arising from
it shall pass into the, throat of the furnace, as it does
in the Biemen’s furnace, through a long- opening or
throat just behind the ﬁre—budve. Th(, generator,

' like all others of its kind, is fmmshed with grate-bars

at the bottom, upon which refuse orlump-coal is piled, _

-slow combustion' béing maintained by means of arti~

ficial blast or ouhnau draught. . The interiof difaen-
sions- of' the- generator for & puddling or- heating-
fuimace of ordinary size are about twenty-fotrinclies

| square, and arched over with bricks fifteen or twenty
“lncheés above the grate-bars.

When the hot-blast is- used, which is to be - pu,-

‘furred, the oven or stove for heating the'same may be.
. placed at tlie extreme end of the heating or puddling-
_farnace, so as to be heated by the waste gases from

the farnace in the manner heretofore known and
used, or a separate oven may be employed
'.lh«, liot-blast may Le employed botl in the gas

generator and in effecting the combustion of gas and
pulvel ized fuel. TFor the latter, we.project through
the back wall of the furnace, behmd the fire-br 1(1"6 a
blast of hot air at say 700° or 800° Fahrenhut,
which mingles with the oxide of carbon or other gas
or mixture s of gases, such, for ‘example, as might be
generated by the use. of ‘wet fuel, or by stedm passing’

_through the incandescent- fuel, arising froin the gas-
- geierator, and produces a long gaseous flame. This
flame combines:-with-and. wmtes the blast of pul-

vetized fuiel -which enters with it. Both the gas-jet
and the jet or blast of pulverized fuel may-be caused
to enter at different parts of the furnace, as explained
in our patent No, 103,695, above referred to, The
pulvemed fuel may enter above or below the injection-
pipe for heated air, according to the character of the
flame required upon the he’mﬁh whether omilzmg'
or not. : :

In the drawi ing—

A represents -a. g%—generator'

B, a puddling or heating-furnace;-and

G, a hot-blast oven, placed s0.as to be heated by

“the Waste gases from the furnace. .

The blast may be made by a fan-blower, D, orother
air-forcing machine. The pulverized fuel may be’
supplied by means of our pylverizing and blowing ap-.
paratus, described in former patents, a8 mentloned i’
the speclfication of reissné No. 3,857, or by any other
suitable device for supp]ymw pulver lzed fuel to fur-
naces.

The advantages gained by thls p'u‘t of our inven-
tion -are, the mamtenanae ot‘ uqifmm heat of - -great




intensity, -and -a flame of any character required,
either oxidizing, neutral, or reducing, and the further
wost important advantage of burning all of the pul-
verized fuel in the body of the furnace itself, so that,
instead of there heing a great waste of hent in' the
fire-box, as heretofore, all the héat is iitilized for the

work in the furnace, the body of the furnace being

the combustion-chamber.

The gas-generator may be ehargéd at long inter-
vals and continuously, without interfering mtl; the
working of the furnace. All the oper 'mons of melt-
ing, heatmg, puddling, refining, and doiling in {he”
w okag of iron, steel, and other metals, may be con-
‘ducted in a far better manner than by the methods in
use heretofore.

The second part of our invention consists in pro-
ducing a very intense lheat, and -this we produce by
“burning the pulverized fuel andetr pressure greater
than oulmaly atmospleric pressure.

In carrying out this pait of owyy invention, tlu, fur-.

pace.or combistion-chamber must Le madc strong,

50 as to resist the pressure required. This pressme
will depend upon the degree of heat reguired, the
limit of whick is only restricted by the strength and

fusibility of the materials used in the coustr uetion of
..'The highest degree of temperature will be

finnaces.

attained when oxygen gas is-used for the blast. = The

blast may be heated and the conibustion assisted Ly
a gas-generator, as deseiibed in the firs part.of this |
specificatiord. ‘

[
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We are aware that it is not new to produce an in-
tense heat by effecting combustion so as fo keep tlie
products of combustion under pressure. . The devices

for aceomplishing this by our mventlon, being sub-
stantially the same as those already known when other
kinds of fuel are used, need uot be further described.

Having thus descnbed our invention,

What we elaim, and desire to secure
Patent of the United States, is—

1. Theprocess herein deseribed for producing heat,
by burning together pulvérized fuel and c'ubonnceous

by Letters

- i TEhED "gases i aid of combustion, substantially as
set forth and described.

2. e combination of a gas-generator and of a

nmchme for supplying pulverized fuel, with a puddling, -

heating, or other fmnace, as set foxth. .
3. The combination of pulverized fuel, gaseous fuel,

“and hot blast, so as to prodiice & flame of high tem-

pemture,' and regulated as to cha,racter, as set forth.
. The combination of a gas-generaior, a machine
fol fegdmfr pulverized fuel, and a hot-blast oven with
a puddluw or other furnace, substantially as described.
. 5; The process hierein described, for producingheat
of great intensity by burning plllVGllZ(.(l fuel under
pressure, as set forth”
: . JAMES D. WHELPLEY.
J ACOB J. STORER.
Witnesses:
CaArLy M. \IICKERSON
¥rep. W, LONGLEY.
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