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UNITED STATES

JAMES RENTON,

PateNT OFFICE.

OF NEWARK, NEW JERSEY.

IMPROVEMENT IN APPARATUS FOR MAKING WROUGHT-IRON DIRECT FROM THE ORE.

Specification forming p.a'rt of Letters Patent No. 8,613, date&IDeeember 23, 1851,

To all whom it nmy concern:

Be it known that I, JAMES RENTON, of New-
ark,New Jersey, haveinvented certain new and
useful Improvementsin A pparatusfor Making
Wrought-Iron Direct from the Ore; and I do
hereby declare that the followmg 18 a fuil,
clear, and exact description thereof, reference

being had totheaccompanying drawin gs, mak-

ing part of this specification, in which—
Figure 11s a side elevation of my improved

apparatus, with the side wall of thestack re-

mmoved to exhibit the internal errengemeut
Fig. 2is alongitudinal vertical section; Fig.

3,-a horizontal section taken at the lme A a' |
of Fig. 2; Fig. 4, a cross vertical section taken.

at the red line B b of Fig. 2; Fig. 5, a horizon-
tal section at C ¢ of I‘lg 2.

The same letters indicate like part.s 111 all
‘i;he figures.

" My invention is of 1mprovements on the
apparatus for mekmg wrought-irondirect from
the ore, as described in Letters Patent granted
to Alex. Dickerson on the 22d of July, 1850.

In thé said apparatus of the said Diekerson
the ore is deoxidized in an annular chamber

formed between two concentric cylinders

placed over the working - bottom of g pud-

dling or reverberating furnace, onto which
the ore is discharged after it has been de-
oxidized, the heated produets of combustion
from the fumeee being carried up. throughthe

central tube and around on the outside of the

deoxidizing annular chamber. This appara-
tus is attended with several serious practical
difficulties. In the making ofiron according

to this method it is of the first importance that -

the produets of the combustion and atmos-

pherie air be excluded from the chamber con-
taining the ore that is being deoxidized, as
will be obvious to the iron-master; and it is
also important that the lower part of the de-
oxidizing-chamber be protected from the very
intense heat which is generated abt or directly

over the.working or puddling bottom; and it -

ig alsoimportant that the ore when deoxidized
be freely discharged onto the working- bot-
tom, as required,; and without permitting the

entrance tothe chamber of the products of com-
bustion. In the apparatus of the said Dicker-
gon fthereis no adequate provision for meeting
the requirements above enumerated. The de-
oxidizing - chamber being an annulus sur-

rounding the central flue, there is no practical
mode of combining: therewith inclined planes
to conduet the deoxidized ore to the working-
bottom, which will not impede the passage of
the products.of combustion to the central flue,
and in consequence of this he has been com-
pelled in practice to place the deoxidizing-

| chamber and its inner and exterior flue di-

rectly over the working-bottom, with holes
governed by stoppers in the bottem for the
discharge of the ore and to exclude air and
the gaseous products of combustion. This ex-.
poses the lower part of the deoxidizing-cham-
ber and the stoppers or valves for governing
the discharge of the ore and for regulating
the draft to a heat so intense as to destroy
them in a short time, while at the same time
the heat is not eqnally and economically ap-
plied to the deoxidizing-chamber, asindicated

‘above.

The object of my invention is to overcome
the defects of the apparatus described in the
saild Dickerson patent and to meet the re-
guiréments above indicated; and to these ends-
the nature of the first perb of my invention

-eonsists inarranging in a vertical stack aseries
of flat tubes, (or a series of small tubes ar-
{ ranged in rows asthe equivalent thereof,) into

which the ore is charged at top, and which
are heated by the passage of the produets of
combustion around and among the several
tubes, when such arrangement of deoxidizing-
tubes is combined with a reverberatory or
other furnace, by means of an ore-box into
which all the series of tubes discharge, and
which box is provided with the requisite
means for conducting the deoxidized ore to the
puddling or working bottom without losing
its heat, and without exposure o air, thus

-eﬁ'eetuelly protecting the lower part of the

deoxidizing-tubes from the too intense heat,

| protecting the ore from the action of the pro-
ducts of combustion while being deoxidized,

affording an easy means of discharging the
deoxidized ore onto the working or puddling
bottom, while the products of combustion can
be readlly carried to and around the whole
geries of tubes to act on the entire surface of
each and every one of the series equally and
economically.

. Myinventionalso eenswts in combining with
each of the flat deoxidizing-tubes a double-




i<

~ Inclined plane, asrmugedf near the lower end
-+ thereof and in the middle, for the purpose of

- causing the entire char c-*e of ore in each tube;
to descend equally, instead of descending more | .

. rapidly in the middle than at the sndes, and .
- my invention also consists in eombining with.

o - the deoxidizing-tubes and ore-box a

series of

- - stationary and a series of movable inclined

. .planes for the purpose of regulating the de-

livery of the deoxidized ore from the tubes
~onto the working-bottom. = = .

- In the accompanying draw 11gS, ¢ 1ep1 esents

. areverberatory furnace of the usual construc-
~tiom, in which b represents the . pmpamtmy

"~ _and ¢ the puddhnn‘ or working bottom.

AL
the rear end there is a stack, d, in which: is

. arranged a scries of flab vertical tubes, e,

-~ o called the “deoudmnfr tubes.’’
- are made.of iron.
the use of this ki:nd; of metal. )

¢ do not limit myself to
| Th'ey arecon-

. nected together at top by a plate which forms
“the bottom of a feeding-trough from which

 the ore 18 supphed to the tubes.

~ the tnbes may be provided with movable cov-

ST . ers ab top; but thisis not indispensable.

At

. the botmm the tubes are also connected to-

L L gether by another plate, which forms the top |
- of what I denominate the ‘‘ore-box,”” 5.’

The

. spaces between the tubes and awund them.
- must be sufficient for the free passage of the
. heated products of combustion by which they

- are :heat-ed;.

ward for the discharge of the ore onto the pre-
paratory bottom b, from which it is afterward
transferred to the W orking bottom ¢ by the op-

“erator,who can haveaccess to it through doors
0 1n -the side of the farnace.

The spout ¢ is
provided with a sliding damper or shutter, 7,
by which the aperture of the said spout ean

be closed to prevent the ore, when desired,

trom falling-onto the preparatory bottom. The

lower elld of the Spout ¢ passes through a

‘hole in a plate,

, which is a continuation of
the roof of the fumace, so that the products
of combustion from the furnace pass under
this plate into a flue, V', which extends around
the rear end of a plate .or wall, ¢/, and then
up around a casing, ', which smrounds the

ore-box, leaving a bpace or dead-work, ¢, to

ploteot the ore-box from the intense heat.
The products of combustion then pass around
and among the tubes and act on the entire
surface of e&@h and every tube of the series,
and then escape through the flue %, 11@&1‘ the
bottom of the stack d, “into a ehlmnev, J'y the
flue & being provided mth a damper, /. There
is a vertical wall, m/, which closes up the
space from the bottom between that side of
the stack ¢ through which the flue & passes
and the first of the series of tubesto prevent
the products of combustion from passing di-
rectly to the flue £.- If the damper { of the
flue & be closed, the products of combustion,
instead of passmg into the stack d, will be

‘made to escape through a flue, m dlrectly 111130

the chimney.

end, the two
;;Iﬁiddle.f ;

These tubes

If desired, |

VA
and attached to the

L The front and back plates of the
. ore-box incline inward toward each other, and
- then form an inclined spout, g, which runsfor-
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the deomdzed ore as 1b 18 dlscharged from the

‘tubes, and forming two throats for the pas-

sage of the ore {0 the spout ¢g; and 1n addition
to this there is a series of adjustable planes, f,
one for. e%h tube and attached by one edge to
a spindle, ¢, which turns in appropriate sup-

ports in the masonry, and one end of which
| extends outside of the stack, and is there pro-

vided with a handle %' There is one of these

adjustable planes for each tube, and with its
rod along one edge of the delivery-aperture of

its appropriate tube, and when partly opened,
as represented in Fig. 2, they form planes of
opposite inclination to the front and another

to the back of the ore-box, and one to each of

the planes f'. By changing the inclination of
the movable planes f the discharge of the ore
from the tubes can be _governed at pleasure,
and, if desired, entirelystopped. Bythe com-

bination of all the planes it will be seen that

an equal discharge of ore from each tube can
be secured; but without them more ore would
be discharged from the tubes farthest from the

_Sides of the box. -

Fire being made in the furnace in the usual
manner, the ore, properly reduced in size by
ﬂ*rmdmg or otherwise, 1s put 1nto the feeding-
trough at the top of the stack d, from which the
tubes eare filled. Thepr OdHCtb of combustion

from the furnace passing around and among the
series of tubes heat the ore therein and keep it
exposed to therequired temperature to deoxid-
The tubes, being fiat, expose the ore to

17¢ it.

- This flue m should also be pro-
vided with- a damrper, whieh is to be-eclosed -
when the deoxidizing-tubes are to be heated. = .
| .. The dead-work ¢ below ¢ should be extend-
ed to the wall of the stack dy to prevent the -~ ..
producets of combustion {rom. passmﬁ' directly .=
to the flue %, and to cause them to pass around -~ = -
1in theflued’, and thence up in the stack toheat .
the deomdlzmg tubes betore: they‘ eseape R
:thl ough the flue & into the chmmeyJ SR -
Dach deoxidizing-tube ¢ is provided witha
idouble inelined. plaue W, at or near the lower . - ¢
inelined suarfaces meeting in-the ..
This reduces: the: capacity of the .
lower.end of the tube, where the ore 18 dis- .
charged after it -has been deoxidized, and pre-
'-sents an impedimenttothe discharge fromthe
middle of the tube, and thus causes the whole
charge of orein thestack to descend equally. =
‘Without this double-inclined plane the orein
the middle of the tube would descend more -~ =
rapidly than at the sides, so that eitherthe = =
ore at and near the edges would remain too . ..
long in the tubes, or the part of the chargeat
and near the middle would be dlSOll&I‘Ued be-f BEREERRU R
fore being properly deoxidized. o N
In the Tniddle of the series of deomdmmg SRR
tubes,and below them,are twoinclined planes,
connected together at their upper ends
plate of the ore-box, uo
which the lower ends of the tubes are secured.
These two planes incline outward from each
other and toward the two inclined plates of o
the ore box;, thus together forming caides for
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‘thie action of the heatin thin ifertital strata ei- |

posed on all sides, so that'it can be deoxidized
with the greatest economy At the commence-
ment of the operation the adinstable inclined
planes are thrown up to keep the ore in the
tubes until a sufficient quantity near the lower
end of the tubes has been deoxidized, and
then the lower ends of the tubes are 0peued
to permit the ore to descend by gravity into
the ore-box, and thence through the spout

onto the preparatory bottony, from which it is

at the proper time transferred by the opera-
tive to the working bottom to be worked into
loops; and while the looping process is going
on the deoxidized ore is desceunding 0111:0 the
~preparatory bottom and fresh ore continues to

be supplied to the-deoxiziding-tubes at top.

In this way the process of making iron direct
from the ore can be continued for. any desired
lengthoftime. Afterthe orehasbeen deoxid-

ized it is. transferred to the puddle orfinishing

operation withoutlosing any portionof the heat |

which it has received, and during the whole of
the deoxidizing operation it is eﬁ'ectually pro-
tected from the injurious presence of atmos-
pheric air and the products of the combustion,
whileat the sametime itis free to pass {rom the
deoxidizing-tubes when in a proper condition.
The waste heat from the puddling or other fur-
nace is made available for preparing the ore for
the final proeess of being reduced to the metal-

licstate,while at the same time thie deoxidizing

- part of the apparatus is effectually protected
from the destructive action of the intense heat
which must be employed for the final redue-
tion of the ore to the state of wrought-iron,
whether by the process of puddling or other-
wise.

Instead of the flat tubes 1 have contemplated
using, a series of round  tubes may be substi-
tuted for each fat one, thus having rows of

series of ,'tub'es;' but I prefer the use of flat
tubes, as above described. I have also con-

templated making the flat tubes of corrugated

metal to increase the amount of surface to be
exposed to the action of the heat; and I have
also contemplated coating the exterior of the
tubes with fire-clay or with other refractory
earthy substance, but so far I have found the
metal surface t0 e sufficiently durable for a
ﬂ‘ood practical and economical result.

I do not wish to limit myself to the use of
a puddiing-furnace for the final operation; nor
to the use of mineral coal, as the same result
i1 kind may be produced by a bloome:y.

What 1 claim as my invention, and desire
to secure by Letters Patent, 18—
1. Thearrangement of aseries of flat vertical
tubes (or the equ‘i’valent thereof) im a vertical
stack, substantially as described, when these
are combined with a puddling or other fur-
nace, substantially as described, by means of

an interposed ore-box, substantially as and

for the purpose specified.

2. Combining with each of the deoxodizing-
tubes, as descﬂbed and at the middie and
r.ear the lower end th.ereof,;f a double-inclined
nlane, substantially as described, to insure
the equftl descent of the charge of ore, as de-
Ser 1bed.

3. In combination with the series of deox-
idizing-tubes and the ore-box, substantiaily as
desecribed, the emnloyment of a series of sta-
tionary ond a series of adjustable inelined
planes, substantially as deseribed, to regulate
and insure the equal discharge of the ore
from each and from the whole series of tubes,
as deseribed.

JAS. RENTON.

Witnesses: - -
Wwn. H. Bisuor,

CHARLES N. BAMBURGH.
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