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‘Beitknownthat I, JULIUS BAUR of the elty,

" .. county, and State of N ew York, have invented
LT anew and useful Improvement in the Manufac-
.. ture of Steel; and I hereby declare that the fol-
SR -10w1ng-.... 1S & ful] eleaa end exact desemptlon of
the S&me |
o Ihave dlseovel ed that When a small qualltlty--'-
. ofaluminium is combined with iron or steel the
0 quality of the latter is greatly improved, and.
" they are rendered tough, pliable, and. e&pa,ble
© .. . of being made very hard and my invention |
o0 consists in effecting this combmatlon in such: |
.~ .7 a manner as to produce these results, or such |
o« apart of them as may be desired. Omde of
- aluminium is found in a pure or nearly pure |
wo state, and may in this form . be employed for

My invention may be advantageously. ap-

"For ﬁft‘y. peunds of ]?6111 1r011 I employ ﬁve

These materials I place

Cryolite is a

' the purpose; but, so far as I am at present;__ |
o aware, it e}ﬂsts in thls condition 011]5r in small
-,.-.._f_;.’-"iquantltles and is difficult and expensive to.
.. procure, end therefore, in putting my inven-
= . tion practically into use, T prefer to obtain it
. from cryolite and analogous substances which
0 contain it, and which may. be procured: with |
E ISR EC sultable eeonomy and in sufficient quantities.

~ . plied in making steel in the ordinary steel- |
. makerg’ crucibles, and when thus used I have
... found it to be a suecessful manner. of employ-
" - ing it to take the requisite quantity of cryolite
.+ . or other aluminium-containing substance and
. cause it, by means of agents acting ehemleally,_,. K
10 be decomposed during the process of pro--
- .. ducing the stee],whereby the aluminium willbe
e 1eed11y formed in a pure or nearly pure state, '.
- and will then combine with the iron placed in |
"P’?...i:fi}the crucible and produce the desired effect.

© .. Theiron which I use may be either wroucrht _
T ]}_'_1r01:1 puddled iron, or ordinary pig-iron; ‘and
' to enable others to practice my mventwn
oo will describe it as I have apphed it with suc |
- . cesstothe makingof a superior steel from what |
-~ isknown as “Peru” iron taken in the wrought; |
0 U state.

.. ounecesoferyolite, three ounces of oxide of iron, .
.. two and one-half ounces of manganese, five |
~~ ounces of vegetable charcoal, two ounces of |
-7 . animal charcoal, and one &nd one-half ounce |
.. of phosphate of hme
w7 together in a crucible of the ordinary construc-
i ”_131011, and apply heat, as usual.

carry off impurities. -

is desirable for
prepar ed I have tested and found to be a Su- e
perior article for tool-steel.. 'When, however, = . sl o

I desire to make a lowsteel suitable for sprmﬂ‘sggi?'j_%é?-;fiQ;ff?i:

1 a,nd as the iron in the (31 uelble nlelth the ﬂu--@@fg}
“orine in this ﬂuomde of elummmm is T emoved%;i'ijg;_g.;,,:;f':;;; Pl
by a part of the iron, or by some of the elements .
“alloyed with the i iron. This operation setsfree = .
i the&lumlmum in the er yohte which,ina pure.i;j_;j;-7’2-;;5;!;3322;;;__j;;';;’;f;,;.;jff;=;;f
or nearly pure state, combines: Wlt-h the iromy ool
| forming aferride of alaminium, andatthe same .
time the carbon, or most of it umtes with the = -
iron, imparting to it the. requ131te steely prop- . . -
er tles ‘while the Sodmm contained in the.cryo-. =
lite acts to flux out or remove thesiliciouscon-: = .
‘stituents of the iron, “and the. oxide of manga-.. .~ .

nese and the p]lOSp]l&te of lime also operate to. ..

good steel.

iron taken as an illustration of my 1nvent1(m,
and I may mention that for most: kinds of Hin
W ought or puddled iron prop Or tmns W]ﬁhlﬂ._;?
1| the following range. will ‘be found. sult&ble_5,;j;a}{:@_f!‘s?f_fg@_".-f{f

that is to say, for every fifty pounds of iron ~ -*
from one to ﬁve ounees Of CI yohte ﬁ 0111 one to

'0111:1 ceS of alllmal (,haa coal

I prefer to use emmal
-charcoal with the veﬂ‘etable chmrcoal in or der .
‘to obtain a small quantlty of nitr ogen which
‘The product thus .

and analogous purposes, L ha,ve successfu]lyl?_@fz;';;_;{j;;f;i_'fi_.i.;_;'_;;; e
f;prepared 1t by t&lilng Peruiron, asbefor €, and
varying the. Propor tion of the ozlde ofironem- .=
‘ployed, using six ounces of it, instead of three,

asin the foregoing statement Of in gredlents t]lﬁfff-i;_;;—_;.:;;f;’;;
other materials remaining as above given. .-
- It will of course be: undel stood that it is d1f--.;f.f_jj§_;;§j'ﬁf;;;
ficult, if not impossible. to state in a- smgle;i;:;i;;
fSpeelﬁcatlon the vematmns made necessa,ry m oo

‘the proportions of the ingredientssvhich I'em- - =
ploy, according to the differences in the eon-igﬁf.;@ji
stitution and quahty of theiron used but these;_§§_?j;:g'_;’--;;"_;.j'jl;;-;.;f--;;;gigs
‘variations do not-affect the prmclple of my in-:
! vention, and will be readlly ascertained . by*, e :,fiji'é'
{ those skilled in the art. . I have already given . =~
the proportions which I prefer f8r one kind ()f

‘ounces of oxi de of menganese f1 omone and ene
Thalf to two ounces of phosphate of lime,; fremf;_;;-;_;_giéi;;fé:;-
one and one-half 6. ﬁve ounces of . Veg eta;ble;;;;;é-gz..;.

charcoal, and from one; and one h*tlf to ﬁve

1t is also proper to say tha,t thou crh I p1 efe1
1 to use the oxide of manganese: and the: phos-i;iﬁ@ii-_;_g;;r_f;g'f;;}
: -ph ate of lime, because thejr 1mp1 OVe: the qua,hty;fff;'?;g;_;-;;::g;_lg‘_';j._Qi};;_;f._}.;§
IR of the steel, which is the-reason. why Ihave.. = ...
L ﬂt[()llde of &1111’_]11]1111]11 end& ﬂuomde ef sodmm § mentwned them they are not &bsolutely nec-if;;_gg_@'§:ﬁgf;;;_'éifg;



.table or animal charcoal, as it may be 111’51*'0—.

e S 47,510

essary to my invention, and may be omitted;
but if they are not used a poorer product will
result. Neilther is it essential that the carbon
employed should be in the condition of vege-

duced in any other suitable form.

All kinds of clay contain oxide of aluminium,
and the mineral known as ‘‘diaspore’’ also con-
tains 1t. The methods of treating these sub-
stances 80 as to reduce this oﬁde to metallic
aluminium are well known, and, if desired,

clay or diaspore may be employed to furnish |

aluminium, it being of course understood that;
the proportions of carbon and oxide of iron

used in reduecing the oxide of aluminium to |

metallic aluminium are to be
to the amount of oxide of aluminium in the
clay or diaspore; but this is well known to
chemists, and need not be further detailed.

~ Having thus described my invention, what
I elaim, and desire to secure by Letters Patent,
1IS— '

. The above-deseribed process, consisting of

combining aluminium with iron 1n the manu-
facture-of steel, substantially as set forth.

| JULIUS BAUR.
- Witnesses:

C. L. TOPLIFF,

M. M LIVINGSTON
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