- State, county, and cmT of New York, have in-

 for the reason that the nature of the ease does .

~ore; and in order to obtainitin the proper con- |
o dition to be made available by my process it |
- is necessary to reduce the chrome ore to me-

- tallic chromium. For this purpose I effect the |
- reduetion by taking the requisite quantity of |
- chrome ore and presenting to the oxide con-
~ tained in it a sufficient amount of carbon to re-
- move the oxygen and leave the chromium in a
_ pure or nearly pure metallic state. __
- 1n domg this, to use a quantity of ecarbon some- | ¢z

....

» ~then to put them, thus mixed, into an ordinary. |
'cruclble or, it lerge quautltles are reqmred 1o

- Manufacture of Steel; and I hereby declare
- that the following is a full , clear, and exact de-
- seription of the same. |

ing of steel in the ordinary steel-makers’ eruci-

is known as the ¢ Bessemer ” or ‘ pneumatic”
~ process.

¢ chromium?” with the iron which is to be con-
verted into steel, whereby the steel produced

~harder than it would otherwise be. -

~ Oneleading object of my invention 13 to dis- |
 pense with the use of manganese, tungsten,
~(wolfram,) or other similar or analogous sub-

~ stance, in any form whatever in the making of-
steel, end at the same time to produce as good

~whether said substances be ueed aloue Or cOINn-
bined together. -

 in pature in a pure metallic state, but only in |

JULIUS BAUR, OF

IMPROVEMENT IN THE MANUFACTURE OF STEEL. .

NEW YORK, N. Y.

~ Specification forming part of Letters Patent ,_Ne..49.'495, deted_Augilef 22, 186"i o

1’0 all whom it mag Y CONCErn
‘Be it known that I, JULIUS BAUR of the

vented a new and useful Imprevement in the

No drawings accompany this Speclﬁeetmn,_
not admit of drawings.

Thisinvention is applmeble both to the mak-
bles and to making it in the large way by what

It consistsin  combinin o the metal Lnewn as

is greatly improv red and rendered tougher and

or better quality of steel than can be made by
theuseofany ofsaid last-referred-tosubstances,

It is believed. thet chromium does not emst

the form of an oxide of chremmm or chrome |

what in excess of whatever quantity of chrome

ore I operate upon, in order that I may be as
~ sure as possible to.remove every particle of

| -i_:;_?:;;r-;;;;.;;;;;;-ioxs,._ ::;g.:en fmm the ore. I prefer that the ehreme:;_; AR A
R be pulverized or granulated as ;@}elx ouneee of eryohte, or any ether suitable
*é'?-?f;ff'.li??fé.ﬁneiyaepossﬂele-—thehnerthebetter-mend that: _;--ffﬂu:a, ’l‘he cryolite 1s, however somewhat ll&-'* o ;.:'

o the charcoal which furnishes the carbon should | ble | t:; 1n3ure ‘the meltmg \eeeel by reason----of

. be finely powdered.

ol

~...together thoroughl; y before heating them, and |
:"ﬁ;serleus extent. |
Fr a good qualltv of sprmg steel I would E

be reduced, they may be heated if deswed in R
a puddlmg furnace, blast: fumace, or furnecef IR N
or vessel of any ether sultable description. = i
‘Upon being heated the carbon will combine -
~with the oxygen and set free the metallicchro-
mium, in the form of shots and small lnmps, by
| Afterthe
‘metallic chromium has been thus prodnced it
must by sifting and washing,-or other sunitable =~
means, be thoroughly separated from the small =~
adhering particles of the coal used in heating
the contents of the reducin g—vessel and When B
thus separated I take the requisite quantityof .
‘it, together with the requlslte quantlty ofcar- - .
‘bon, and. add it in the crucible or other vessel =~
Toex- .
plain what this requisite quantity will be I will
state my respective methods of procedure in. o

a reactlon well known to ehemlsts

to the iron to be converted into steel.

making different kinds or qualities of steel :

of proper steel-making quality.

Instead of the powdered eharcea,l Whlte plg
iron or other suitable earbonaceous matters = o
‘may be employed ; but when I use the whlte’i_}
pig-iron 1 take ebout eight peuuds ofittoevery =~
one hundred pounds (more or less) of puddled;ff';; MU
iron,the proportion of chromium remaining the ~ °
If pure graphite be employed as a car- =~
bonizer, I usethe same quantity as of powdered LR
]fbone_eiﬁjﬁﬁgﬂ
dust be used, I take about two ounces of itcom- =~ -~
bined with about three ouncee ef powdered-, S

S&[Ilb

charcoal—namely, about five ounces.

_'be ev'ldent th at W hen stlll other suitable car-
__benaeeeus mettem a,re desn*ed to be empleyed_
I prefer, T

l the ar‘b . O O
In meltmg the meta.lhe chmmmm aud pud
clled 1r0n as ebove descubed 1 use abouh ten-- R

I then prefer to mix them | the acgion of the sodinm contained in the cryo-.-. S

| lite; but thisi injury does net take place to an;}

For tool-steel of superior quality I take. ebeut{_
five pounds of the metallic chromiumandabout
five ounces of powdered charcoal to every one-:i_
.'.huudred pounds (more or less) of puddled iron -




o ' 49,495

recommend about three pounds of metallic | and thus const1tutmg a highly beneficial sub-

chromium and abount four ounces of powdered
charcoal to every hundred pounds (more or
less) of puddled iron, the flux to be used be-
ing the same as ‘mbove mentioned.

If white pig-iron be employed as a carbon-
izer for spring-steel in place of powdered char-
coal, I take about six pounds of 1t to every
hundred pounds of puddled iron, and if still
other carbonizers are desired, the proportions
and mixtures for them may be determmed from
the exampleb above stated In reterenee to tool
steel.

For a quite low steel I employ about three
pounds of chromium and about one ounce of
‘charcoal to each one hundred pounds (more or

Jess) of puddled iron, the flux remaining the |

same as specified above If white pig-iron be
used for the carbonizer of this low steel, I take
about one pound and a half of 1t, and for other
carbonizers I determine the proportions and
mixtures in the manner above directed.

~ Instead of using puddled iron cast-iron may
be employed; but this,of course, will produce
a poorer .steel When cast-iron is employed
it will be necessary to use oxide of iron with
it in order to remove the excess of carbon in
the cast-iron over what is required for steel.
This oxide of iron I employ either by itself or
in the form of a hematite or magnetite iron
ore; but if ore be used it must be very pure.
I prefer to remove, by the .oxide of iron, so
much of the carbon in the cast-iron that there
shall be only about one and one-halt per cent.
of carbon remaining in it when tool-steel is to
be made, and only about one:per cent. when
spring-steel is to be made, and only about one-
quarter to half of one per cent. when low steel
1s to be made.

It will of course be understood that when
cast-ironis used nocharcoal orother additional
carbonizer is required. It will also be under-
stood that the same fluxes are to be used with
cast-iron as with puddled iron.

My method has been thus far deseribed as
applicable to the making of steel in crucibles;
but when it is desired to make steel 1n large
quantities or masses substantitally the same
mode of procedure may be advantageously
employed in reverberating furnaces, or 1n any
other kind of furnace or vessel in which the

~ fuel does not come in contact with the charge

to be converted into steel.

VWhen thus making steel in large quantities
1 employ the same proportions of the metallic
chromium and of fluxes asIhave already speci-
fied for use in crucibles; but 1 employ the

chromium in a different form, and, instead ot

puddled iron, I take cast-iron, whlch in. the
process of makmg the steel, should be decar-

- bonized by the now well- known Bessemar or

pneumatic process,the chromium unitiv g with

- the iron in the course of the operat Jn, and
having the effect of greatly impro’ing the |

quality of steel which could be made by the

!

stitute for spiegeleisen, franklinite, or a triple
compound of iron, carbon, and manganese,
which have heretofore been deewmed essential

to be used in connection with the pneumatlc

process.

To carry out this part of my improvement L
prefer, previous to uniting the chrominm with
the charge of melted iron in the pneumatic
converter, to prepare it in the form of pigs,
which shall consist of a triple compound of
iron, ecarbon, and metallic chromium. For this

-purpoee L prefer to take about four hundred
pounds of chrome ore to about six hundred

nounds of a good hematite or magneticironore,
fir ee, or nearly free, from sulphur and phospho- -

TUus, and after finely powdering or granulating

these ores, to mix them thoroughly together
and smelt them in an ordinary blast or cu-
pola furnace in the manner usually practiced
in smelting iron ores, and after the smelting
has been performed I run the melted metal
into pigs in the common way. I prefer that
the composition of these ‘“chromium pigs,” as
they may be termed, shall be such that they
shall consist of, say, from fourteen to eight-
een per cent. of metalhc chromium, about sev-

enty per cent. of iron, and from about four to
about six per cent. ef carbon. The propor-
tions of four hundred pounds of chrome ore to
six hundred pounds of the hematite or mag-

netite ore will usnally yield about the above-

stated percentages of metallic chromium and
iron in the pigs; but in order to secure the
above-stated percentage of carbon in the pigs.
it iIs necessary to observe the nature of the
hematite or magnetite ores operated upon and
how much carbon the particular ore used con-
tains, and when this is known sufficient car-
bon can be removed or introduced during the
operation of smelting, as well known to 1ron
masters, to make the resulting amount of car-
bon in the pigs the percentage above specified.
A fter these chromium pigs or triple compound
of iron, carbon, and chromium have been thus
prepared, I introduce the requisite quantity of
them into the pneumatic converter in the man-
ner and at that stage of the process at which
spiegeleisen or franklinite are now usually add-
ed. The proportions of this triple compound
which I prefer are from six to ten or twelve
per cent., or thereabout,of the said triple com-

pound to the charge of meteolhc iron 1n the con-

verter. These proportions may, ot course, be
varied according to the quality of steel re-
quired. For instance, about six per cent. of
the triple compound will produce a good low
steel, and about ten per cent. will produce a
good high steel, and intermediate grades of
soft and hard steel may be produced between
these extremes by varying the percentage of

the triple compound, according ’co the option
of the operator. "

1t will, of course, be understood thab inusing

my 1nvent10n in makin o steel 1n crucibles other

pneumatic process alone without sueh___lrmiou,-, orades and qualities of steel of different de-




“grees of hardness can be made by varying the
proportions of the chromium and earbon em:-
ployed with the iron; but the examples I have
given will answer a good purpose, and will
‘serve to illustrate my improvement. |
The use of my invention in connection with
the pneumatic process will be found to en-
 tirely obviate the difficulties heretofore met

with in making steel by that process on ac- |
count of such steel proving more or less inca-

pable of extension by hammering or rolling at
any temperature, or on account of the bars
formed from. it having cracks or flaws inthem,
or being sometimes ‘hot short” and some-
times ‘cold short,” or possessing other de-
fects. | S :
I do not confine myself to the above-de-
scribed method of producing the chromium
pigs or triple compound of iron, carbon, and

~ chromium, as the same may be produced 1n

“other modes; but the one which I have speci-
- fied will be found successful and will exem-
plify my improvement. | | |
It will be observed that in this process of
making or improving steel I dispense entirely

~ withmanganese, tungsten,(wolfram,)titaninm,

or other analagous SubStance_s, -;a_n_d'If;'be.lie_f_e' |
that I am the first to establish the fact that =~
metallic echrominm can be used practically in -~

making steel for all purposes, and also the -

first to show that it can be 8uc_c'essfi1_llyguse'dlf.i

alone and without being combined with any of

the other substances named for producin gsteel

of a superior excellence. -

Haviog thus deseribed my improvements,
what I claim as new, and desire to secure by

Letters Patent, is—

1. Combining 'metallicf"chmmium._.ﬁrit_}i lron : . 3
for the purpose of producing or improving.
steel in cracibles, snbstantially in the manner -

set forth.

2. Combining metallic chrommmmth 1r011
for the purpose of producing or improving steel
made by the pneumatic process, substantially -

in the manner set forth. - e
3. A triple compound of iron, carbon, and

chromium, substantially such as and for the "

purposes set forth.

- Witnesses: o
M. M. LIVINGSTON,
J. W.BUTLER.

b ULIOS BAUR.
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