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UNITED STATES

JOSEFE 1. FLANNERY, OF PIITSBUBGEH, PENNSYLVANIA, ASSIGNOR TO STANDARD .
CHEMIOAL COMPANY, OF PITTSBURGH, TENNSYLVANIA. :

" HIGH-SPEED STEEL.

1,210,625.

To all whom it may concern: g

Be it known that I, Joszer M.-Frannery,
a citizen of the United States, and a resi-
dent of Pittsburgh, in the county of Alle-
gheny end State of y
vented certain new and useful Improve-

ments in High-Speed Steel; and I do. hereby

declare the following to be a full, clear, and

- exact description of the invention, such as
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will enable others skilled in the art to which
it appertains to make and use the same:
’.[{us invention relates to improvements
in steel alloys, and more particularly to that
alloy: which is known in the art as “high-
speed” steel,—one object. of the invention
being to produce an improved high speed
possessing greater hardness and tough-

ness and rendered capable of greater ther-

- mal absorption as will enhance the efficiency

20

" 25

of the metal when used as cutting steel in
the art of metal cutting, than has heretofors
been accomplished. - NERE

A further object is to prodice a high speed

steel, in which s hardening and toughening

material shall be used, which, shall also act,
effectually as a deoxidizing and denitrogen-

- izing agent.
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. A further object is to decrease the cost of

‘manvfacturing high speed steel, and at the
same time -enhancing the eﬂici:sncy of the
same. o . - :

With these and other objects in view, the

‘invention consists in a high speed steel such

. as hereinafter described and dpﬁned in the

claims. ‘ : i
The invention further consists In steel

‘having uranium incorporated therein. and

constituting the sole . added hardening,

" toughening and thermal absorption agent
10,

necessary to form high speed steel.

‘The uranium ‘may be incorporated ‘into
the steel in the form of ferro-uranium, or
uraniuw metal may be employed. I pre-
fer to add the uranium’ from five to ten min-
utes before pouring, and after de-slagging.

. The steel should be poured as soon as the

uranium alloy or uranium metal has melted
‘which may require from- five to ten min-

utes. Less time will be required for the

Pennsylvaniz, have in-’

-adds materially to the cutting qualities of
‘the steel, and that brittleness 1s reduced to
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melting and alloying of the uranium with 50
the steel, if an. electric: furnace be employed, -
.rather tﬁan a crucible: - ' ‘

I prefer to employ- forro-uranium or .,

_uranium metal in such quantity, that the fin-’

ished steel shall contain a proportion of 55
uranium as great as five per cent. or from
08% to8%. . T ’ ,
have found that high speed steel.con- -
taining . uranium-in the proportion substan-

* ‘tially as stated, possesses qualities of -great, 60

Hardness ‘and foughness; -that the -uranium -
imparts to the steel that quality of thermal -
absorption which, in tonjunction with hard- -
ness and toughness, renders the- steel ‘very
efficient for iise as tool steel in the art of
metal cutting. C .
Id' havglzflc;und t‘,(limb:;1 the uramium acts ag - .
a deoxidizing and -denitrogenizing agent, -
thereby increasingthe strength and%ucégﬂit.t;
as ‘weil as heat resisting qualities; that it
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The alloy may be crushed to the desired
size and applied to the molten mass while
pouring -in_the ladle, or after the molten
miass is in the ladle. It may also be applied
in the erucible or furnace. oo
/ ’Higgltxeeslpeed steels as is well known com-
prise s of various compositions, to which 80
some element has been added to %ﬁoduce the
qualities necessary to produce '%Iéespeed
n the

steel: Heretofore, tungsten has
usual added element. The character of the

stéel to which said other element has been 85

added has varied considerably. .

' This invention contemplates the emlﬁoy— :
ment of uranium to impart to steel, high .
speed qualities. oo .

Having fully described my invention 90
what I elaim as new and desire to secure by
Letters-Patent, is:— .

*1. High sgeed steel containing uraniuvm. .
as the sole added toughening agent.

9. Steel having uranium incorporated 95
therein and_constituting the sole added ele-
ment necessary to form high speed steel.

3. High speed steel comprising steel hav-
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iﬁg uranium slloyed therewith in the pro- specification in’ the presence of two sub-
porbii); a proxiénatelly lf,s sPeciflifd' it scribing witnesses, ‘ :

4. High speed steel having alloyed there- . : o
with as the sole added toug; ening agent, a -~ - _ , JOSEPH M FLANNERY.
§ proportion of uranium as ranging from .05 - Witnesses: .
ber cent. to 5 per cent. kN : Wiitiam Gaxtey,
In testimony -whereof, I have signed this -H. B. Krarwrey.




