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- UNITED STATES

PATENT OFFICE.

EDGAR PECKHAM, OF ANTWERP, NEW YORK.

IMPROVEMENT IN THE MANUFACTURE OF IRON AND STEEL.

Spocification forming part of Letters Patent No. 149,940, dated March 31, 1874 ; application filed
- - March 11, 1874,

To all whom it may concern:
Be 1t known that I, EDGAR PECMIMI of

Antwerp, Jefferson county, New York, have
~1mvented certain new and useful Improvements

in the Manufacture of Iron and Steel, and in
Furnaces to be used therein, of thh the fol-
lowing is a SI)eclﬁcatlon

ThlS invention is directed to the production

of iron and steel direct from the ore; and it
- relates, principally, to the treatment of the

ore for the purpose of desulphurizing and de-
oxidizing, and, if need be, carbonizing it prior
to its working in the forge-fire, puddling, or
reducing furnace, or Other apparatus for its

“after WOI‘]ﬂDO

Under my present invention I treat the ore

at-different temperatures, as hereinafter speci-

fied,"by the direct action or contact of areduec-
mg-flame, preferably from the waste heat of
the forge-fire or puddling-furnace, used in con-

nection with my converting apparatus. The
orels thus treated in distinet chambers, which,

however, may be, at proper times, thrown into
communication, so that tne ore may be trans-
ferred from 0115 to the other in succession;

‘and: these chambers are combined with a b}?&-
~tem of flues communicating with the source of

heat-supply, and plov’lded with dampers in

-suchmanner thatany one chamber may be uni-

formly maintained at any required and prede-
termined heat, irrespective of, and without -

terference mth the other chambers.

To carryout my improved process of treating

- theore, at differenttemperatures, by direct con-
tact with the flame, 1 employ three chambers S,.
-1n the first of which the ore 1s deprived of 1its
—moisture, and ¢ slaked,” so to speak, and, if
, need be, desulphurized.
chamber should be a dark cherry-red. If the
ore is of such nature that it must be desul-

The Hame 1n this

phurized, cold airis admitted to the chambers,

-850 as to create an oxudizing-atinosphere therein

so long as needed, and, during this desulphur-

1zing operation, the heat must not rise above
the illblll -point of sulphuret ot wron. In the

second ch.«;t-mber to which the ore 18 trans-
ferred after tre&tment n the first chamber, the
flame 1s maintained at a deep, tull, cherry 1‘@(1

for the purpose of de(}‘ﬂ;idiainn tlie ore. In thu
‘third chamber, it steel 18 fo be made from the

| red, and the ore, transferred from the second

ch%mber 1s subjected to this heat for a time.
more or 1ess prolonged, according to the de-
gree of carbonization desired. If however,

iron 1s to be made from the ore the heat in
this third chamber should be the same as that
1 the second.

When treating the ore for steel, I contract
gradually the third chamber in the direction
of the end from which the flame escapes, so as
toconcentrate the draftin the chamber, :«md ob-
tain a more powerful action of the fame
on the ore; but for making iron this contrac-

tion of the chamber 18 not necessary.,

The manner in which myinvention is or may
be carried into effect can best be understood
by reference to the accompfmymn dmwm g8, 1
which—

Figure 1 1s a longitudinal vertical section of

a furnace made in accordance with my inven-
tiod, on line 1 2, Fig. 3. Fig. 2is a like section

ontheline3 4, Fig. 3. Iig. 3 is aplan view of

the furnace. Lig. 4 1s a transverse vertical
section on line 5 6, IFig. 3. Fig. b is a like sec-
tion on line 78 -I‘lg 3. Ifig. G is a view of the
tile-sections, which Lusein order to gradually
contact the carbonizing or lower ore - cham-
ber, when used to prepare the oreforsteel. Fig.
llbfb longitudinal central section of afurnace

~combinin o myimproved converting apparatus

and a puddhing-furnace, instead of a forge-fire,

as shown 1n the preceding figures. -

The ore-chambers are shown at B B! B In
this Instance three superposed chambers con-
stitute a series, and 1n the furnace there are
two such semes.,, side by side. Hach chamber
is provided with.an opening inits bottom,

closed by a slide, . Through these openings

the ore.is transferred from each chamber to
the one beneath 1t, and from the lower cham-
ber into the recewer A, one of which 18 pro-

vided for each series of ore-chambers. Be-

neath each receiver is a main gas-chamber,

in which the blast and products of combus-
tion aremingled, soas toform areducing-lame;;
and, lea{]mﬂ from each gas-chamber, 18 &111&111
bupply ue, D from Whlch the reducmﬂ lame

18 supphed to the ore-chambers. In order that

the heat in each of the chambers may be 1’*'eg--
ulated mthout mterference with the heats in

~ ore, the flame] IS nnmtmned %t a bright chbrry | the others, 1t 1s desirable that, while they are




in cmnmunw&tlon so that the flame may pass
through each in sucuessmn they shall. at the
same tlme have individual and distinet con-
nections w1t11 the source of heat-supply and
with the stack, so that the draft and heat in
cach may be . I'enuhted and (ontrolled inde-
_pendently of the others.

~ One arrangement of flues and dampers for
this purpose is shown in the drawings.

The chamber B? opens into flue D at !
damper, 0/, being provided for this opening.
Under or (1111‘11’1 conditions, the heat should
not directly ascend higher in ﬂue D than cham-
ber 132, and, therefore, I provide in flue D, at
that point, a damper, ¢, as seen in Ifig. 4. BV
closing this damper, the Hame will be forced
“to pass through (,lnmber B? in the direction
of the arrow, Iig. 2. Thence, passing out
through the 01)911 hont end of the chamber, it
passes upward through the tlue I8, which leads
to the chimney St"wh and which 18 provided
with a damper, d, the closing of which causes
the flame to entel the chamber B! through its
fiue- -opening ¢, regulated by damper ¢/. The
flame, passing throuﬂh this chamber in the di-
rection of the arrow, lem*es it through the flue-
-opening f, 1e,n111f1rted by damper /7, and A0 al11l
enters flue D, but at a point above damper e.
The flame, ]msamw up through the flue D, en-
ters Lh%mber B through flue. -opening ¢, 1*wu-
lated by damper ¢/, zmd traversing this cham-
ber in the direction of the arrow, leaves it
through the flue-opening i, reg alated by damp-
er I/, ::"Llld escapes into the clumney flue I¥. It
~will thus be seen that there is stuch communi-
“cation between the ore-chambers that the flame
may be caused to pass. continually from one

to the other, in SIILQESblOll bx,,fme escaping to’

the clmnne;

1t will be 110ted thLLt the draft in the lowu"i

chamber can be regulated independently of
the others by either of the dampers ¢ d.

In order to give an independent supply of
flame to the chmnber Bt, there leads from the
main flue D a branch ﬂue, D4, governed by ¢
damper, ¢, and opening into chamber B! near
its front end, as indicated in Iig. 1. There-
fore, the heat-supply in this chamber is ob-
tained either from the lower chamber B2 or
from the branch
junction,

The draft in chamber B1 15 regulated either
1}5*' the dampers in chamber.B!, or by a damper,
~ J, in a waste-flue, D?, connecting the upper end
of the flue D with the chlmney stack.

The top chamber B obtains its heat either
~from" the lower chamber B! or directly from
themain gas-chamber, this latter being effected
by Opemnn‘ damper ¢, which will per mlt heat

- to ascend flue D and pass directly to chamber

B. The draft and heat in this chamber are
160111&136(1 by its damper independently of the
Others | |
Each chamber thus has an independent and
distinet connection with both the chimney and
the source of gas-supply, and, consequently,
each may be umformlv mqmtmned at any de-

T,

flue D!, or from both in 0011~

| the :forﬂe fire G,

| M, shown separately in Iig.
put together so as to form a Slopinﬂ' bottom-

lower chamber, as hereinbefore

149,240

sired hemt Arrespective of, and without inter-
ference Wlth ‘the others.

From the main gas-chamber C leads a waste-
flue, C/, directly to the chimney-stack. This
ﬂue 1S pr ovided with the proper damper, by
which it may be closed or.opened at pleasure.-

In the furnace shown in Figs. 1 to 5, inclu-
sive, the converting a,ppcu‘a,tus 18 hed,ted by
which discharges its waste
heat in the g 0as- ohmmbers C. The fr ont ends
of the receiving retorts or chambers A com-
municate with the forge-fire, being closed by
dampers or slides k&, which can be withdrawn
whenever 1t is desired to obtain a fresh charge
of the prepared ore from the 1"00@1?1110 (.,11.:1111-
bers. _ .

In Fig. 7, the converting apparatus is rep-
resented as combined with a puddling-furnace,
H, one on each side of the furnace, and for
each series of ore-chambers. The 1"6(:'{,,1&*111 0-
chamber 1n this case. has a sloping or funnel-
shaped bottom, at the lowest point of which is

an air-tight inclined chute, I, leading to the

hearth ot the furnace, and. provided with a
regulating valve or damper, I, by means of
which the discharge of ore into the puddling-
chamber can be effected whenever desired.
The flue J leads directly from the blast-cham-
ber of the forge-fire, I'igs. 1 and 2, to the
chimney-stack, Itis provided with a damper,
and serves to regulate the temperature of the
blast-chamber. The several ore-chambers and
the receiving chhiambers or retorts are provided
with doors of suitable construction, any one of
which can be opened whenever it becomes nee-
essary to manipulate the ore in the chamber to
which the door belongs. The flues are also pro-
vided, at suitable pomts, with doors, throngh
which access may be had to them for the pur-
pose of removing the ashes and emery, and of
cieaning them. Above the upper chamber B
18 a hopp(_,r K, (provided with a suitable door
or dmnper,,) tlwough which the ore is fed to
the furnace. liis'a passage in the upper cham-
ber I, through which, when necessary for de-
Sulpllull/jlll“.} c¢old air may be introduced into -
the upper chamber, so as to maintain an oxid-
1zing-atmosphere thereiu. |

1In order to prepare the ore for making steel,
it becomes necessary to contract n*radmlly the
e specified, the
extent of contraction being governed by the
degree of carbonization desired. Tor this pur-
pose 1 provide removable wedge-shaped tile,
0, whleh can be

for the lower chamber, as shown in Fig. 2 2,
when the chamber 1s to be used for carboniza-
tion. DBut when the ore is to be prepared for
the manufacture of iron only, the tile M can
be removed, and the chalnbel used like the
chamber B’ for deoxidation only.

The ore to be treated is properly cleaned,
and reduced to about the size of coarse shot
1t 18 then fed into the upper chamber B, where
it is treated with a dark cherry-red ﬂame, a

| sutficient time accordmﬂ to the nature of the
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_portlon of '1ts oxygen.

:-.'-proper regulation of the dampers, the

 ber may be effected.
- ing-chamber the ore is treated for about the

 1)€1‘8 may be combined in one furnace.
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ore to be treated, say, from six to twelve hours.

The ore chm:'ﬂ'e 1s of quantity sufficient to
_cover the floor of the chamber to a depth of
- from two to six inches.

Adfter treatment in
this chamber, the ore is transferred down

| ‘through the opeumﬂ in the bottom of the

same 1111:0 the second chamber B/, where 1t

“meets a reducing-flame mmnt%med at a full

deep cherry-red, ::'md is subjected to the action

of that flame for a sufficient time—say, from

eight to twelve hours—to remove the oreater
From this ch.«:bmber 16
then passes or is transferred down into the

- lowest chamber B? of the series; in which, if
~  designed for making iron, it is ‘treated by a
- flame of the same mtensfcy as that of the
- flame in chamber Bl

the chamber B? is not contracted.

Under these conditions
But when
steel 1s to ‘be made from the ore, then, by a
ame

in B? should be brounht to and maintained at

- a bright cherry-red, alnd the chamber should
- be contracted by me{ms of wedﬂe shaped tile
- M, the degree of coniraction bemg
-b} the ettent to which the carbonization is to
‘be carried. For this purpose several sets of

governed

tile may Dbe provided of different degrees of

* inclination, o that any required contraction

of the mouth or escape end of the said cham-
In the lower or carboniz-

same length of time as in the upper two, and
is thence dlb(}]la]?ﬂ e into the receiver, whence

- 1t may be tramferred to the ])uddhnn -furnace

- or forge-fire.
- tied, it is again filled from the chamber above,

S0 that the operation may be made contin uous.

AS soon as one chamber is emp-

In transferring the ore from one chamber to

. the other, the drflft dampers in the chamber

which is opened in order to permit the work-

man to effect the transfer, should be closed,
- 80 as to prevent poambﬂﬂy of oxidizing action.

-One, tivo, three, or more, series of ore-cham-
Bach

- series is entirely independent of the others, so

~ that the one may be used for steel, while the
| other is used for i 11"011

E———— i

Having described my invention, wha,t 1
claim, and desire to secure by Letters Pat-
ent, 18—

1. The process of sulgeetmn the ore to the
direct action of areducing-flame in suceessive
chambers, at successively increased but uni-
formly malntmned temperatures, Substantm-ll N
as herein shown and set forth.

2. In a converting-furnace, the combination
of a series of ore- chambers, through which the
ore passes in succession, the same being com-
bined with & system of flues and reﬁuhtmn-
dampers, arranged and operating substmntlally
as described, so that while the lame may pass
from one chamber to the other, yet each cham-
ber has its own independent connection with
the chimney and the source of heat- supply,
whereby the heat or intensity of the flame in
each chamber may be regulated and main-
tained irre Spectwe of and without ::‘Lﬁ'ectmﬂ

'the others.

3. The gradual contractmn of the ore-car-
bonizing chamber in the direction of its flame-
escape Openin substantially as and for the
purposes ShOWll and set forth. ,

4. The combination, with a chamber for
treating ore by direct eontfmt with a reducing

flame, Of wedge-shaped or sloping tile fitted

to the floor ot and removable from said ‘cham-
ber, whereby the said chamber may he used at
will either for carbonization or deoxidation of
the ore, substantially as shown and set forth.

9. The combination with a converting fur-
nace, constructed and operating substantially |

as described, of an independent fire or a forge- |

fire, puddhnﬂ or reducing furnace, or other
apparatus, for the after vorlmlﬂ of ‘the or e,

substantially as shown and set iorth

In testimony whereof I have hereunto signed
my name this 11th day of Mmch A. D. 1874.

I‘D GAR PD CKHAM.

Witnesses:
HErNRY R. KLLIOTT,
EwELL DICK.
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