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To all whom it anay concern: 
Be it known that I, WALTER FittjazL, en 
eer, a subject of the King of Prussia, 

Gernian Emperor, and a resident of Vienna, 
5 Austria-Hungary, havs invented ertain new 
and useful improvements in a Process for 
Reducing the Amount of Caribon in Cast 
Iron 27 in Articles Cast from Iron, of which 
the following is a full, clear, and exact speci 

10 fication. . . 
This invention relates to a process for re 

during the amount of carbon in cast-iron or 
in articles cast from iron. 
The snai:ufacture of steel and other duali 

15 ties of iron poor ini carbon can be effected 
by various processes and, in the largest ex 
tent, it; to-day effected by the Bessemer proc 
ess in which the amount of carbon in the 
iron is diminished by blowing air through 

20 the molten iron, whereby a part of the car. 
bon as well as impurities are eliminated by 
oxidation. - 
The qualities of iron so obtained are not 

used for making castings. For this pur 
pose, the Siernens-Martin process is used, 
grily for large castings of steel. li castiegs, such as carriage fittings, rail 
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way-car fittings and the like, are usual 
produced fron crdinary cast-iron by the 
malleableizing process inasmuch as much 
carbon as may be is eliminated from the 
cast-iron by malleableizing the same. This 

however, is not only very expen 
sive, but it also requires a period of at least -eight days for finishing such malleableized 
castings, and this from the very beginning 
limits the use of such malleableized castings 
to smail quantities. 
The present 

40 a substitute for the malleableizing process 
hitherto used and permits the amount of 
earbon in crude iron to be reduced in the 
shortest possible time, to any desired limit. 
It is possible by this process to get iron of 

45 45 kilograms resistance and 8%, tensile 
strength, and the carbon in this is 
in the form of pearlite. 
This process can be carried out in a cupola 

furnace, and the elimination of the excess 
5C carbon is effected by the aid of sodium hy 

iroxid. The method is as follows:-Firsty, 
the requisite quantity of crude iron is melted 
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process us to be considered as 

present 
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in a furnace and, in a retort adjoining it. 
and consisting of firebrick or steel or iron. 
the requisite quantity of sodi in hy, Xit! 
is melted. The sodian hydroxid nets at. 
50° centigrade. When both masses are 

stafficientiy fluid, they are permitted to flew 
out through suitable gates into an oriter 
hearth common to lith. The tant it it's of 
iron and sodium hydroxid which enter into 
reaction with one another are deteritined by 
the dimensions of the gates. When the crite 
iron rich in carbon, containing about 3.5". 
of carbon, meets the aaolten soditiji y 
droxid, double decompisition takes pl’e. in 
the course of which the sodium hydroxid is 
transformed into rarbonate of sodium, tiere 
by withdrawing the carbon from the iron. 
In this reaction hydrogen is liberated and 
is burned. he high degree of heat s: get 
erated transforms the carbon still remaining 
in the iron into pearlite. 
The new process is of advantage in that 

by the simplest means a soft iron is produced 
containing any desired amount of carbon 
which is eminently fit for casting and will 
make castings which will not show any 
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cracks. The sodium :ydroxid acts upon . 
the carbon present in the iron in the form of 
graphite, forming soft iron and sodi in cars. 
bonate as already mentioned. The gases produced in the reaction may 
pass away either to the chimney of the re 
tort and into the open air, or they may be. 
stilized. 
The present process for diminishing the 

amount of carbon in cast iron is applicabl 
not only to crude iron before casting cas 
ings therefrom, but is also suitable for effect 
ing the decarburization after the castings 
are made, which has the additional advan 
tage that the castings do not require to be an 
aealed afterward - away with internal stresses as is absolutely 
necessary with castings made from cast 
steel. Moreover, if desired, the finisted 
castings naay be entirely decarburized. 
To earry out the present process with gast 

ings having, for exampie, an average pro 
portion of carbon of 8.5%they are put into 
a retort or a mule contaijing sodiati ini 
droxid or the hydroxid of gpme (tier alk 
line metal, sey, potassium hydroxid, in saich. 
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pressure of about two atanosieres. 
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qiantity that the castings are Epistly 
covered by the molten hydroxid. The tell 
perature of the retort or in life is their raised 
to 100. to 150 centigrade and at it is Lein 
peratire leeartburization proceeds very rap 
idly. The retort or muffle is provided with 
a safety valve capable of withst:1 rading a 

If tie 
gas pressure in the retort exceeds that 
amount, the valve opens and the gas passes through a cooling coil into a receptacle filled 
with a solition of animonia, whereby the so 
diu; liberated in the process is dissolved. 
The gases not absorbed by the annonia are 
carried back to the furnace aid serve to heat 
the sanue. It is important to obtain a pres 
sure of about two atmospheres, as this pro 
notes the reaction. If, for example, the de 
carbarization is to be carried out to the ex 
tent of reducing 3.5% to about 1.5% theii, at 
the teleratures given, heating for about two 
hours is required. At the elid f his tinue, a 
valve provided on the retoti or in ille is 
opened aid the excess of sodium hydroxid is 
rii off. Then the retort. is periitted to 'oil 
gradually and the castings are reu oved. For 
the coilete decarlottrization of castings up to 
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allout 20 millinisters thickness, about six 
hou's is required. lion decai" trizcci by 
the above methitl has a crystallic: lastrous 
fract tire like ingrot-iron cast from crucibles. 
By that ging the time and tenperatures en 
loyed, decribi rivati i itay be so regulated 

that the finished protiti::t after ain':lig is 
equal to fine casting in sit'el of correspont 
ing uality. 

Coli ared with kit win 
; rocesses and other rocesses of tei"a rari 

z: tin. the following idvantages are ol 
tained by the present process:- 

(1) Castings of the most complicated and 
l:licate shapes can bg cast free from flaw 
which, as is known. offers no difficulty with 
cast-iroji, while casting from crisibles it 
ast-steel or critile-steel fror Sienens 
Martin furnaces ind the like can only be 
made, ('11) paratively speaking, in simple 
forms on account of the stresses and flaws 
which occur therein. The citality is never 
theless the same as with steel castings. 

(2) In order to retice fle a toant of car 
k'art fo file 

steel with 0.8' carbon only, all gether allott. 
ten hol's are require. The processes hither 
to used in inalltal feizing retire at least 
Seven days. 

(3) No alteration of stipe. in the castings 
takes place as is the cast: it 11:aileticizing 
processes, in which the castings have to be 
closely packed in oxidizing reagents, as in 
the rescut. process the ":stings can freely 
expand in all directions. This avoids the 
necessity for again heating the castings to 
red-leat and adjusting. By the present hi'oe 
ess, for instance, mol (): cylinders witir very 

malieableizing 

thin ribs citr, he prodiceti, iiiie, heiei fore. 
these articies 'tild oily be rotticed from 
cast-irit. is tiley : till othe cast in steel at 
all and ti) alterations ill shape ceilirring in 
the laiealis izing process coal inst be made 
good. - - 

(4) The present decariirizing process is 
also cle: pir thin any otlier kluwn process 
as, in accoiliit if its raidity, it only requires 
a snail itialtity of fliei aid its does not 
require large and couplicited installations. 
The cost of the sotti a hydroxii eitloyed 
is fijiv et v: -; by file sodiui and sidium 
carbonate liai are recovered. 
The process takes place in the following 

way:--When f he cast-iron is immersed in 
the soditin hydroxid at red heat, the carbon 
at fle surface of the iron enter's into coin 
bination wit: the sodium hydroxiforning 
soil in carl}{}i lite, hydrogen becoming free. 
As soon as thi'1'e is a superficial decarburiza 
tion, which takes place at about 750, the 
process a list entirely stops until the ten 
eratire is raised to it).50 to 1100°. At this 

inouent, the iro which is still rich it car 
bon. namely that under the pure superficial 
layer of iro - c it; hences to soften and car 
tion 'avels outviri and colubines, not with 
the carbonifero) is iron, but with the sodium 
hydroxid. Tiais. tile pri:éss tontinues and 
the tier layer of ire iri. which is of in 
creasing iiiki, ess whose neiting point 
is about it () inight' than that of the car. 
bonifero1's iro, protects the casting against 
nielting aid cylisect tently against alteration 
of slaine. If. fur instance, a round rod 
it is at 3) ini in eter's thick is talken out after 
two iiii is and broken, it will show on the 
it site, for auto: it i rii imeter's thick, a clear 

crystallie iro fract ire and then toward 
the fire the richless in earl oil increases. If, 
however, the tyd is gradually cooled frolin 
! {}th), the aribon is again completely aid 
evenly distributed over all parts. . . . 

It lay he retarked tint east-iron with 
collied 'art) is easier to diarize than 
iri) that goitains graphite. 

In the afi'i's:til mainter, large castings, 
such as cylinders and achiuery frames, may 
le so far te?tartilized as to have on the oilt 
sile a thick to it grin layer if iron of son 3 to 
5 millimeters thickness. This yields the self 
(evident advantage that the pieces will be 
('apaisle of attach gri’ater resistance to frac'- 
ture ant will afford it litieh better hoiding 
surface for Sir:ws, in its and fixiings than is 
the case with art cast iron. 

Having now particularly descrihed and 
ascertained the nature of my sail in vention 
and it what niac: the sate is it he per 
formed, I declare that what I claia is :- 

1. The process for dininishing the amount 
of cairlin i! ("ist-iron, which "insists in 
treating the cast-iron at a tempei'itars: from 
1100 to 1130 legities ('. with initein sodiin 
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hydroxid, whereby the hydroxid acts by in witness whereof I have hereunto signed 
diffusion on the carbon. 

2. The process for diminishing the amount 
of carbon in cast-iron, which consists in 

, treating the cast-iron at a temperature from 
1100 to 1150 degrees C. with sodium hy 
droxidat a still higher temperature, wher. the hydroxid E. diffusion on the carbon. 

by name this 23rd day, of May 1908, in the sp 
preselice of two subscribing witnesses. 

WALTERRUBEL. 
Witnesses: " . . . . 

A. FuzoN MALTZAir, i. 
D. D. LANDENBERGER, 


