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JAMES DAVENPORT WHELPLEY AND JACOB JONES STORER, OF BOSTON,

MASSACHUSETTS.

Letters Patent No. 101,067, dated March 22, 1870.

: v -

IMPROVEMENT IN THE MANUFACTURE OF IRON AND IN THE APPARATUS THEREFOR.

il

The Schedule referred to in these Lietters Patent and making part of the same

To all to whom these presents shall come :

Be it known that we, JAMES DAVENPORT W HEL?D-
LEY and JACOB JONES STORER, both of Boston, in
the State of Massachusetts, have invented an Im-
provement in the Manufacture of Iron and the Ap-
paratus therefor, which the following specitications
and accompanying drawing sufliciently explain.

The nature of the imnrovements in the apparatus

and process consist in forming the interior lines of-a
reverberatory furnace used for the heating, melting,
or puddling of iron, or the manufacture of iron i-
rectly from the ore, by the use and .application of pul-
- verized fuel through the mechamism invented and
~employed by us, in carves; so that the shape of -the
body or working part shall as nearly as possible ap-
proximate to the semi-concave of an ellipsoid or pro-
late spheroid, divided lengthwise by a horizontal
plane, which represents the hearth.

Description of the Accompanying Draarings.

Figure 1 18 a plau. |

IFigure 2 is a side elevation.

Fignre 3 is a longitudinal vertical section on line A
A. | |
Figure 4 is a transverse vertical section online B B.
Figure 5 is a transverse vertical section on line C C.
Figure 6 is a horizontal section on line D D.
Figure 7 is an end clevation, showing feed-pipe en-
france.

Poward the fire-place 1/ the sides and roof ave con-
tracted, so as to form a pear-shaped neck, X, conchud-
ing at the back wall of the fire-place.  This neck is, n
transverse seetion, but from. one-fonrth to one-fitth,

more or lesy, of the largest transverse section of the

body of the furnave. |

From two to four squdre feet of grate-surface is
found to be sufficient for a furnace from cight to
eighteen feet in interior length, antd proportional
width. | S |

The hearth or sole of the furnace H will ‘be con-
structed in adaptation to the work which is to be done
apon it. 1t iron or steel or othen metals. are simply
to be Lheated or melted, then of fire-sand or briek or
other refractory material. If cast-iron is to be pud-
dled or boiled, then ot cinder or: ore, as is customary
in other frnaces ased for such purpose. |

The bottom plate is of cast-iron, on which rest the

cast-iron hoshes (3, swrrounded by air-channels N\, in
the usual manner.

boshes, as sliown in the drawing, asbeing, i our judg-
ment, best adapted to this form of furnace; it wi do
ot insist wpon this slope, for boshes with perpendicu-
Jar tace will not be objectianable. |

et} G —e—

We preter the sloping and curved «

The kind and quantity of work to be done in the
furnace will *determine, as in other furnaces, the
heights of the fire-bridge and flue-bridge.

The small horizontally-elongated opening P in the
Dack wall of the fire-place, abont midway between the

{ grate-bars and the roof, 1s for the introdaction into
1 the furnace of the pulverized fuel which is projected

ot 2 blast of air.

A compatison of the usual puddling, heating, ov
roasting-furnaee, in which Intmp or inassive tuel alone
is burned, with a furnace of the same-working capac-

|ity of our design, will show that in the usual style of
furnace the grate-surface. is from ten to fifteen square

foet or more,-ov in the proportion of four or five to
one of the grate-surface employved by us, and thefirc-
place proportionally deep, thus indicating great con-
suption of fnel and excessive supply ¢f-air, and con-
sequent formation of large columns of gas; that, in
order to give sufficient room for these gases and pro-
duets of cobustion to escape, the sides of the furnace

are buils up perpendicularly, and the rpof is a flat-
| tened arcly, so that deep angles giving more room may

result; that not only inust much heat be wasted in

these angles, but a large proportion must be useless

for work, because the lines of heat radiation from thie
side walls do not fall upon the hearth. |
In this furnace, designed by us for the use of pul-
verized fuel, lamp coal, to the depth of about three .
inches only, is fed through the door upou the grate-
hars in the usual manner in puddling-furnaces, whicl,

Swhen well ignited, sufficiently heats the smrounding

walls of the fire-place.  In a furnace of this kind, with

| from two and a halt to three square feet of grate-sur-

face, the lump coal consumed on the erate-bars, say
from twenty to thirty pounds per hour, is simply to
heat the fire-box wherein the jet of pulverized fuel
is ignited, and does not serve in any considerable de-
aree to heat the body of the tarnace, whereas in &
furnace of the nsual kind, of the same capacity, from
four hundred to five hundred pounds:of lnmp coal,
with which all the work of heating is accomplished, are
required in the same time. .. i '

As soon as the walls of the fire-place 1. become
sufliciently heated, tlie pulverized fuel 18 projected on
a, jet or blast of air through the opening P, and over
the fire-bridge K, into the focus ot heat, as deseribed
in our patents of March 13,1866, and March 51, 1863,
and is instantly ignited by the heat radiated from the
fuel on the grate and from the curved walls and oot
of the fire-place, and carried along on the blast, burns
i the body of the furnace under the roof. -

The apparatus which we employ for comminuting
the fuel and introducing it into the furnace consists.




of the pulverizer w hi{,li has already been secured to
us by patents No. 36,580, September 30, 1862; No.
No. 44, 990, }membu S, 1864 No. 48, ...6 June 13,
18655 No. 49,187, Augmt 1, 18().) No. 50 970, No-
vember 14, 1«5()-), No. 59, ()93 hovembel 13, 186G6;
and of our apparatus for tlnf1 delivering grain, ores,
&e., into grinding or puheu.»;lng-lnll]b, fm whicih we
have ma,dt, *1pplwatmn for a patent of the Umted
States.

1t is'a posuble and practical thing to introduce the

fuel previously pulverized by a 1411-1)10*.?{31 but we pre~

fer the apparatis whiel mnm]tanwuah puh erizes and
delivers the fuel in quantities that can be easily and
accurately regulated by simple mechanical devices,
thus giving to the process of stoking or fuel feed a h
automatic character, governed by mach1ne1 y.

The use and dpphcatmn of pulverized fuel as an
auxiliax y in the Leating of a furnace or the working
of iron has been indicated in the English patents of
Dawes, in 1832; of Bauks, in 1840; of Desboissierres,
in 1846* of Mouche] in 18-)4 of “\Im.het in 1857; of.
Slate, in 1858, and pelhﬂp‘: b‘» SOme OthEIb but.we

use and apply it as the prime agent for he.:ttmﬂ' Ellld_‘
working in the tfurnace, which the) do.not do, 1'101 1N

- the manner not by the apparatus designed b) s,

Sowne of the advantages of using puh erized fuel in .

the manner designed l)} us have. been set forth in our
mteuts above rt,teued to, and the advantages claimed
by us in using the form of furnace above desu ibed for

the appllmtluu of pulverized fuel, for the pmpusen'

herein indicated, are as follows:

The comparative smallness of the ;:,mte-mumc(, de-

termines the use of a much less guantity of massive
or lump fuel than in the urnal furnace of equal ca-
pacity for work.

The form of the roof and sides M M is E&]_’lt‘bld,lh'
adapted to the combustion of finely-pulverized coal

and gases, being the best for .-ﬂlowuw a tull and rapid
raseous products of combustion, and.

-expansion of the
serving to focus thc heat upon the column or jet of
nuly erized coal and airy-as it floats though the fur-
nace, thus more fully insuring complete combu%tton,
and serving to equalize in thie most perfect manner

the radiation and reflection of heat from the floating

- burning fuel upon the hearth, -
Because there are no re-entering ofr plUJectlng atl-
gles in the furnace beyond the fire-bridge, it -being .

arched from the boshes upward, there is no escape of |

Lieat, except what unavoidably passes out.through the
vent or flue V, and into and through the br 1ck-w01k
1t has been fully demonstrated  in other furnaces
and ovens, that the curves of the roof and sides cause
the lines of heat radiation to fall fully and evenly up-
—-on the hearth or the work theredn, and for our pro-
cess they are peculiarly adapted, for the reason that
they perniit thie almost complete escape of the float-
~ing ashes of the pulverized fuel through the flue V,so
that-but a minimum amountis deposned upon the Wor k,

and cause so thorough a reverberation and even LllS- |

tribution of the flame and gases that' the hearth or
work thereon can at will be evenly covered or envel-
oped with a carbonizing, neutral, or ~oxidizing tlame,
in direct contast with almost equa‘l heat in every part.
The blast under the grate-bars is furnished by a
fan-blower, or other apparatus, from any convenient
point. We always prefer the artificial or force blast
under the grate-bars to the natural or exhaust blast.
- In several competitive trials with pulverized coal
“made between the usual form of puddling and heating-
furnaces, and the form herein described and shiown in
the dmwmgs it has been found:
First. Th&t in the form described in the accoinpa-

nying drawings,the economy of cml is nearly ﬁtry per

centum over the other,
Second. ‘That in this fumace and with this process,
+he usual loss of iron in pmhllnw or heating in being
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'oudubd ol burned is reduced snty to eighty per

centum.
Third. That this form of fu1muc is more .quickly
heated with the same amount of fyel, the gain'in time .

being from fifteen to.twenty per centum.

I‘omth. That but a very small amount of ashes is
deposited npon the héarth of onr farnace, while it is
heaped up on the sides nt the hea,lih 1n the mmles of
the other, -

ifth. That the furuace demnnm by ns for the ap-

plication of pulverized fuel is heated throughout with

almost perfect evenness, while in the other the angles
and par t‘:fdl){}llt the ﬂue-budn‘t are always :..ompam- -
tively cold. .

Sixth. That the g }ad.bt.S cencrated by the combustion of
the floating p;utlclea o1 bm ning carbon are more thor-
oughly thm in any other furnace brought down upon.
the hearth or work; so that oudatlou reduction, or

carburization can be obtained at will, .
- Seveirth. The farnace with continwous hollow lines.

is not more- expensive to build, and is, owing to Ila :

form, more durable than the other, |
Higlith.. The curved lines of the hearth nmlw thf..,; .
mnkmg aml mam[uﬂatmn of the farnace- charge more
eaby ~
Wheu n mducmg or carbonizing- flame is used in

"the turnace, a portion ot the puly érized fuel will some-
“tines escape into the smoke-stack and pass up uncon-
‘sumed in company with the gases.

To remedy this
loss of fuel, as well as to prevent the excessive escape

of beat and unconsumed gases up the stack, we some- -
times adopt the device deseribed in “A Practical
Treatise on Metallurgy,” by Crookes & Rihrigy pub-

lished in 1869, vo]ume 2, page 3835, which is to return
“the unburned carlon and heated gases passing up the
‘stack through the fire upon the
fan-blower or blast-pipe, or to return them by means.

grate, by means of' a -

of & pipe into the pulverizer, to be mingled and intro-

~duced into the furnace with the pulverized fuel.

. The two pipes, S S, represented in the drawing,
le'uhnﬂ from the stack to the pulverizer and fan, for
the return of ‘hot air and unconsumed pulverized Iuel,. ‘

and gases, are accordingly furnished with slide-doors
or valves T 1" at any com*unulb pumt to IE“LILIT,L

their supply. |
We do not.claim tlllb as a novdt}, the same lnvmwﬂ

been done in other furnaces; but we deem the combi-
nation of this improvement with our application of

. pulverized fuel a matter of impertance in our process,

under certain conditions.
The flue ash-pit-O shown in the dlmnufr and which

is placed between the end of the fumace and- the

smoke-stack, is not only for the deposition of the ashes

-floated tlnoug:h the furnace on the auxiliary blast, but

also is of great advantage in preventing, when usmrr

a car bomzmtr OT reduclng flame in fmnace, the escape
of smoke or “unconsumed dust-fuel through the stack.
In it, (it being of greater area than the stack itself,
sixfeet square, more or less,) there is a retardation of

the velocity of the current of gases carrying the ashes

and unconsumed fuel on theu way to the stack, ahd
an expansmn of the moving column; consequently the

“major part of the ashes is depomte{l therein, and the
unconsumed fuel is sufficiently delayed in its escape

toward the stack to become wholly or almost wholly
consumed. This combustion of the escaping fuel in
the ash-pit is perfectly assured by the admission of air
through small convenient orifices in the sides of the pit.

1t is an advantage to supply this auxiliary feed of
air through the boshes or through channels in the

walls of the farnace, so that it may enter heated in
“some degree, though this device is not essential, and
consequently is not 1'epresent{,d in the drawing.

It is customary to place a boiler for the utilization
of the waste heat of a furnace by the generation of
steam, over the stack, which for this purpose is car-




ried off horizontally; but we pmfer to place tlie boiler |

R over the flue wsh-plt between the furnace and stack,

as. represented in the drawing.
This furnace, constructed as described, ..md of a snit-

able size for that purpose, is used by us under or in.

connection with boilers as an imjrovement upon the
form of fire-box with brick arches and inelined jambs,
patented by us in Letters. Patent. No.
March 31, 1868. In this adaptation and combumtmn
where only thie generation of steam is sought for, tlie
furnace with its Fire- place will be from one- qumtel to
one-third the length of the boiler, more or less, the
flue-bridge I forming the lip of an ash- -pit, as shown
in drawing, such as is wsually placed nnder - boilers,
into which the ashes will be ple{'.'llﬂhttﬂd in tlu,. COUTSC
of combustion.

We consider this an improvement, because we find
that the combustion of anthracite oulm iS niore com-
plete in this apparatus than in any other with which

we are acquainted.

We elaim— _ -
1. A furnace with hollow or continuous}y-curved

interior lines, (without re-entering angles beyond the

fire-bridge, excepb at the working-door,) in combina-
tion with our process for burning pulvenzed fuel, and

the apparatus especially adapted by us ther et’m, a8
and for the purposes substantially as described.

2. The form of furnace described in the above speci-
fication and drawings, in-combination with the method
of using pulverized fuel, as described in our patents of
March 31, 1868, claim four and for the better econo-
iy thereof' subst'mtm.lly as and for the purposes de-

scribed.

76,280, dated
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3. The use of the products of combustion or heated
air drawn from the flue or air-chambers or stack he-
vond the furnace and returned with air through the

fire, in combination with the process ot using pulver-

ized fuel,and thie apparatus and furnace, substantially
as aldd for the purposes described.

4. The ash-pit and combustion-chamber beyond the
furnace, covered o1 hot covered by a steam-boiler, in
combination with the use of pulverized ituel in a far-
nace with hollow interior lines, substantially as and
fm tllﬁ‘ purposes deseribed. |

. The use and application of pulverized fuel'in a
fm nace of the kind above deseribed as the prime agent
in heating the furnace and in working the iron, &e., as
and for th{, purpose substantially as dbbel ibed.

6. The comparatively small fire-box and contracted
neck.of the furnace as the best desigus for a furnace

“in which Inmp or massive fuel is to be used simply for

the ignition of the pulverized tuel, the principal part
of the heating being done and the ¢character of the
flame being determined by the latter, as and for the
purpose bubst'mtml]y as described.

7. Burning the fuel wholly or principally in the body
of the furnace, not in the fire-place, saspended in air
and gases over the work or the hearth, and in this
way obtaining better results than are possible by the
burning of gases alone in the body of the furnace, or
by bummw lump or massive fuel in the fire-box.

- JAMES D. WHELPLEY.
JACOB J. STORER.
Witnesses: |
OurARLES M. NICKERSON,
FrED. W. LONGLEY.
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