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To all whom it may concern: The material of the ingot has the follow 
Be it known that I, RoBERTB. CARNAIAN, iing characteristics-Structure is crystalline. Jr., a citizen of the United States, residing Density greater than purest charcoal iron. 

at Middletown, Butler county, Ohio, have Ductility extremely high. Tensile strength 
5 invented certain new and useful Improve- equal to extra good charcoal iron. Forges 
ments in Iron Manufacture, of which the ind rolls with facility at usual temperatures. 
following is a specification. for iron Resists all corroding agents to an 
The present invention, comprehending the extraordinary degree. Substantially proof 

production of a markedly superior grade of againstinternal or external electrolysis. Per 
10 iron from comparatively low priced material ceptibly hardened upon quenching, not more 

and by a method characterized by special than ordinary good iron and much less than 
economy and regular certainty of result, will the mildest steel. Unlike all other ironit 
be Ely understood from the following de- gly eith the EEE d tity 
scription. - of steel, will not welci satisfactory. Witn 

15 There is to be employed a high-powered out a flux. The composition in addition to 
furnace capable of what might be termed a the pure iron will be:... nanganese below.2%, 
particularly “fierce's action. Having in sulfur below.035%, pl. sphorus below.075%, 
view the completion of the ultimate product carbon below .15%. . . 
and the other material charged into the fur- In the above analysis maximum values are 

20 E. is EE with i t an tle E. i R the E.E. o bring the surur and phosphorus down to the practical regularity and certainty of the 
R E. site. for the product, method may be judget from t that in 
and it is to be charged with iron ore-to bring every day practice by this method I am regu 
E. t; g FA.g. to the limit larly producing a product analyzed as foll 

25 hereinafter stated for the product. lows:-silicon, trace; manganese, .030; sul 
The furnace is to be charged with pig iron fur, .020; phosphorus, .005; carbon, .030; 

of the following characteristics:-Must be iron, 99.915. 
E. cast, . cast pig being Eitble I claim:- hosphorus to be not over 1%, and as low The improved method of iron manufac 

30 as Pille, SE t be not over .05%, ture g in taking machine cast and as low as possible. Silicon to be not over pig iron whose phosphorus is not over 1% 
2% and as low, as possible. Up to 50% of and whose sulfur is not over.05% and whose 
ordinaryyrought iron or steel Scrap, wrought silicon is not over 2%, along with lime to 

35 ElS.E. be de,E. Ellis sulfur S. Pip and iron E. 5 malleable or other cast iron scap. ls to be to reduce carbon and manganese: secon 
melted and brought to a temperature of not melting the charge and bringing it to a tem 
less than 2850 deg. Fah. Tap into ladle 

40 from tapping to casting is to be done with uting the ladle charge into an ingot mold, the 
most rapidity. After the charge has been temperature between tapping and pouring 
brought to its high heat, no temperatures less to be at no time below 2775 deg. Fah, sub 
than 275 deg. Fah. must exist in the metal stantially as set forth. 
before it reaches the ingot mold. The result 

45 ing ingot is practically free from piping. ROBERT B. CARNAHAN, JR. 
The ingot thus produced represents the best 
of iron products made from comparatively . Witnesses: 
cheap material and by an economical and PAUL M. HoovEN, 
practically regular and certain method. M. S. BELDEN. 

o 0. perature of not less than 2850 deg. Fah. 
with a degasifying agent, aluminum pre- third, tapping the melted hoteharge into a 
ferred. Cast in ingot mold. Everything ladle with a deity; agent: fourth, pour 
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