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" To all whom, it nrey concern: |
Be it known that I, Jorn W. SPENCER, a subject of
the King of Great Brltem residing at Newbnrn Eng-

land, have invented certain new and useful Improve-.
ments in the Manufacture of Steel of Whlch the fcllcw- -.

Ing is a spectfication.

The object of thisinvention is the mennfa,cture of im-

proved steel wherein valuable properties are obtained

- rendering such steel of greater utility for boiler plates,
10 ship plates, and all classes of forgings such as are Inede,

from so-called mild and medium hard steel.

- This'application is a division of the U. S epphcatron |
Serial No. 167,782, filed July 31 1903 ccverlng my_ o

‘method of menufactmmg steel.

15. According to my invention I add-te ell kinds of mild
~ and medium hard steels containing carbon from 05%

up to .25%, a larger proportion of silicon than has hith-
erto been used commercially. .

It is common knowledge that silicon has been a.nd

20 is used for such purposes as cenierrmg eehdlty upon.

steel castings and ingots, and in much larger propor-

- tions for the manufacture of the herder claeeee of steel |

such. as spring steel and tool steel.
- It is the special object of my invention to utilize the
25 valuable properties conferred upon mild and medium
hard steels by the addition of proportions.of silicon
varying from .76% up to 29 . By this means the ten-
sile strength and elastic limit of the resulting steel are
enormously increased without impairing its ductility
30 thus rendering it ef much gree.ter ‘va.lue for many pur-
poses.

35 tage which are shown by the bending and fatigue tests.

- Forship pla,tes the strength is so much increased that
. 'the thickness of the plates may be so much reduced |

as to make a gree.t difference in the cost of construc-
tion and carrying power of the-vessels. For boiler

40 plates and forgings the strength is so much increased

that an increased factor of safety may be obtained
where it may not be ceneldered expedient to reduce the
- weight, | - '

My present mventlcn ccnemte therefore in utﬂlzlng

45 this valuable property of silicon a.nd applying it to ob- |

Not only does the steel made accerdrng to my inven-
tion possess improved strength and ductility but it also

‘possesses other marked physical properties of advan- | the natitre of my said invention, and in what manner

the same- is to be perfernled I decle.re that Whet L

| teln such results g8 are only at present ettameble ccrn- |
mercrally by the use of nickel which is much more ex-,
“pensive to add than silicon-and which is attended by |

certain disadvantages not peeeeeeed by the silicon.
One of the great advantages in the-use of silicon 1n

| such proportions as are hereinbefore specified, for in-

creasing the strength without loss of duéility, is,; that
plates and forgings. may be 0bteined—-4-practica,lly free
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from surface defects, a well known difficulty in the use -

of nickel for such a purpose. The steel which has been
improved by the addition of silicon is also easily weld-
ed, which renders it particularly suitable for plates.

tions of silicon a8 are deecrlbed in my invention has
been of scientific-interest only and to the best of my
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" Hitherto the special addition of such large propor:

60

knowledge no one has yet attempted to apply it com-

mercially to 1n1prcve the milder qualities of steel at

present in use, and it is this which I parhcule,rly cla,un

to have dleccvered

In carrying out my mventlcn I proceed to 'melt a
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charge of suitable materials such as scrap and pig iron . -

either alone or as a mixture in a crucible, open hearth,
|" or other furnace, or Beeeerner or other converter. After
the cherge of Ppig-iron and ecrepfﬁee been melted and
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worked down or purified, as is usual in the Siemens or

Bessemer processes, I then introduce the desired pro-
| portionoisilicon, orsiliconalloy en;her into the furnace,
or into the ladle, after Whlch the mmture 8. ceet 1nte

ingots or-other desired form.

In making my improved steel in this manner man-,
' ganeee may be added in the usual way or in certe.m o

cages it may be dlepeneed with.
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“Having now partlcula,rly deecrlbed and eecertelned |

claim ig:—

Ags a new article of manufacture, a steel ceneistmg ef__
iron, .05 to 25 percent cf car’ben and .75 to 2 percent of

srlicen , ,
In teetimeny whereef I heve herennte sef. rny hand in
preeence of two eubscrib:ng witnessee - *

JOEN W. SPENCER. -

Witneesee -
- W. -H. NIXON, -
D. OrT0 LILLY,
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