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JAMES D. WHELPLEY AND JACOB J. STORER OF BOSToN; MASSACHU-

SETTb

Letters Patent No. 109,785, dated November 29, 1870,

IMPROVEMENT IN HEATING METALLURGIC AND OTHER FURNACES.

' . The Schedule referred to in these Letters Patent and malking part of the same,

*‘ :

To«lt-whom it may conee: we .
Be it known that we, JAMES D: WHELPLEY and

JACOB J.STORER, of Beeton in the county of Suffulk
and State -of Messechuaetts have made a new and.

nseful Improvement in Hea,t;mrr Metallurgic and other

Furnaces; and we hereby declure the iellewﬂw t-:) bea

full and exact description of the same.

‘In patent No. 53,208, dated March 13, 1866, reissue-

No. 3,857, dated Mmch 1, 1870, -we h..ue deseribed

.metlmds amd apparatus fel pwmrmg and using pul-
verized fuel in all the usual forms of furn:uces. While
.thére had Dbeen several prior attempts to use such
- fuel theyall proved unsuccessful in practice, as is w ell

known to metfﬂlurmets and engincers.

- In patent-No. 101 067, dated Mar ch 22, 1&»:0 we

‘Tave deseribed -such ﬂ{ltlltmlh‘ﬂ improvemsnts as to
better adapt our methods and apparatus to puddling,

- heating, and reverberatory furnaces. ¢ -

In patent No. 103,695, dated May 31, 1870, we

have described. still furthei 1mprovemﬂ'ents espeqr:ll} .

that of introducing the fuel at different parts of tlie
furnace, as 1&(]_1111LL1 to produce a more perfect cotn-
bustion, and to sceure & uniform heat in all parts of.

the fumace. By the %ppllmtmn of the methods and
apparatus deseribed -and referred to in these three -

patents above -mentioned, pulverized fuel-is made
available for all the cmnmou mnetallurgic operations

of melting, heating, and puddling, and for generating .
steam-heating air. “and the like.  In order to obtain

better results in. the useof pulverized fuel we h'ue
made the fe]lewmw additional improvements:

Tirst, heletoiere it has always been. deemed es:-..ul-"'

tial to combme with the furnace in whiclh pulverized

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

This was -required to give the fmmce a preliminary

heating, so that the 1mh erized fuel would ignite-as.

soon as introduced, and also te Xdep up the eembue-
fion of the sanie. = I'je use > suech fire-box is, how-
ever, o IiJeetlolmble for the reason that it is necessary

_-horn'tune to time to add fresh coul, which checks or
varies the combustion, and also lets in eold air, which'

changes the ch'l,meter of the flame.. The. welklmu
are '1130 in the habit of piling the fire-box so full of

Juwinp fuel as to choke the entrance of the pulx erized
fuel.  These objections we overcome Dy combining a
gas-generator with a furnace burning pulverized fuel.

Any of the known forms of ""IS-E_E,'EIIEIELtOI may be
used, such as the ordinary furnace for generating car-
Lonic oxide, the Sicmen’s gas-generator,.the furnace
for rren%ratuw water-gas or the generator for coal-gns,

suclt g.,w-rrenu‘etm Sy bemﬂ' well known and for mmg o

part of our inveution, need not-be described.
In practice, we find that & good gas-n'euemtm is & |

| brick box, equele, circular, or any convenient Sha e,

set at the end of the fur naee under the supply of. 1)111-
verized fuel, so that the oxide of carbon arising from
it shall pass into the, throat of the furnace, as it does
in the Siemen’s -furnace,” through a long - opening or
throat just behind the fire-br ulﬂ'e. The generator,

~like all others of its kind, is fmmshed with gmte-b.m:.

at the bottom, upon which refuse or lump-coal is piled,

slow combustion' being maintained by means of art:-
ficial blast or ordinary 'y draught.  The inferior dimen-
sions of" the- geﬂer'tter for o pnddlmrr or-heating-

fiunace of ordinary size are about tw enty-fohrmehee

_square, and arched over with bueks fifteen or twenty
“Thcliés above the grate-bars. |

When the hLot-blast is- used, ‘whiell is te be hm,-

ferred, the oven or stove for heating fhe' same may be.
~ pla.ced at tlie extreme end of the heating or puddling-
furnace, so as to be heated by the waste gases from

the fmnﬂ.ce in the mamner heretofore known and
used, or a separate oven may be empleyed .
'1he hot-blast ‘may be employed both- 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 fur nace, behmd the fire-br ldrre X

blast of hot air at say 700° or 800° Fehrenhelt |
which mingles with the oxide of carbon or other gas

“or mixfure ' of gases, such, for ‘example, as might be
generated by the use. of wet fuel, or by stedm passing
through the incandescent fuel, arising froi the gas-

1 generator, and produces a long gaseous flame. This
flame cembmes with_—and. lﬂ'mtes the biast of pul-

LY .

verized fuel -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 furnaceé, as explained

in our patent No. 103,695, above referred to. The

pulverized fuel may enter above or below the injection-
pipe for heated air, according to theé character of the

| lame required upon the lie'u'l:h whether o*cldlzmg_'

or not. | )
In the drawi ing— ~

A represents a. gae-genereter' |

B, a puddling or heating-furnace; and

C, a hot-blast oven, placed so0.as to be limwu 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, as mentloned in’
the speeiheatwn of reissne No. 3,857, or hy any other
suitable device for supplymw pulvel tzed fuel -to fur-

naces.

The ad\entagee gained by thls p'u't of our inven- -
tion  are, the maintenance of nniferm hieat of- -greay:




intensity, -and -a flame of any character required, |
either oxidizing, neuntral, or reducing, and the further
most important advantage of burning all of the pul-
verized fuel in the body of the furnace itself, so that,
instead of there being a great waste of heaﬁ in' the
fire-box, as heretofore, all the heat is uitilized for the
work in the furnace, thL. body of the furnace being
the cambustlon—chamber .*
- The gas-generator may be ch.—.u‘gu‘l at long inter-
vals and continuously, without interfering mth the
working of the furnace. All the opemtmns of melt-
ing, heatmtr puddling, refining, and boiling T {he™
Wor kmg of iron, steel, and other metals, may be con-
‘ducted in a far better m'umer th'm by the methods in
use heretofore.

The second part of our ulventwu cousists in pro-
ducing a very intense heat, and -this we produce by

“burning the pulverized fuel undet pressure f-’.lﬁlt*-'l‘ |'

than or rdinai 'y atmospleric pressure.

In carrying out this part of owy invention, tlu., far- .
nace. or combustion-chamber- imust be Hmﬂb strong,
s0 ag to resist the pressure required. This pressme
will depend upon the degree of heat reéguired, the
limit of which is only restl'vtud by the stlenwth and
fusibility of the materials used in the coustr uctmn of }
iul'ln(,es.' The liighest degree of temperature will be
attained when oxygen gas 1s-used for the Dlast. = The
blast may be heated and the conmbustion assisted Ly
a gas-generator, as deseribed in the first pmt of this
speclﬁc.-.ttlon. |

.
4

109,785

We are aware that it is not new to produce an in-.

tense heat by effecting combustion so as to keep tlie
products of combustion under pressure. . The devices

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

Ha.wn# thus descubed our invention,
What we elaim, and desire to sucm

by Letters
Patent of the’ Umted States, is—

1. Theprocess herein descubed for producing heat,
by burning together pulvérized fuel and cmbunaceouﬂ |

aid obhe*i" ‘gase.-s Ty aid-of combusmon, subst:mtm]ly as
;set forth and described. |

. The combination. Gt a gas-gener: ator and of a

nnmhme for supplying 1 nu‘lvel ized fuel, with a pudd‘lmg, -
Tlieating, or other fum&ce as set fmtll. + |

3. I'he combination of pulvel ized fuel, gageous fuel, '

and hot blast, so as to produce & flame ot liigh tem-

perature, and regulated as to character, as set forth.

4, The combination of a gas-generaior, a machine
for feeding pulverized fuel, and'a lmt-blast oven with

i) puddhnw or other furna,ce substantially as described.

. 5, The process herein deqeubed for producing heat
of great intensity by buraning pnlvenzc.d fuel under
pressure, as set torth - = _‘ N
- JAMES ,,I). WH ELPLEY.
'JACOB J. STORER.
\Vltm,ssm - o
CHARLIM M. ‘\II(;E.ERSON
 Frep, W, LoNgLEY.
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