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) Apphcatzon filed Semember £6, 1508,
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987,167, Sp“viﬁr‘at"ancfiettfrs}’atézzt. Paten tod J{'IL 21, 1811,
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o all whom it may concern; .
Be it known that I, Wimsisip S. Porren,
a eitizen of the ”thd btates residing at

- Mahwah, in the county of Bergen and State
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and numbered respec

~and working the sa e, and

of New Jevacv have invented a certain new
and useful Rolied Manganesge - bn pel Rail

road- mmL of which the %nliow HTL np(’“‘
fleation, ~

in n-v se

Vora

! pending applic ations for
patwts filed ’sz &, 1908, ane 3'@:13 \eri J any.
31, 1907, Serind Ko, 355, 136 f}o: Jany.
JJ() , Serial No, 3,,,,)09»-- fl’?& 1‘)047
emm No. 870,303; fied Anv * ;)w, Se-
18] No. 873.8 87 fﬂed Aug. 2, 190y ) exi iul
no 510,838; and filed hep(. 99, 1‘)0‘) Je*'ml
518, J‘)(L and for which patents were is-

sucd on the seeond da 'y of November 1009
'velv O938.801, 838882,
SB0.08.L,.93 58,805, 930,163 and ,,-)‘) (x—r, I have
veferred to the tee: atinent of m‘um nese sfeel
for the purpose’ of annealing, un:g;}wn.n«
to meh s md
processes of- pmﬁaicmsr mxshed shapes there-
frot

j.ln ntion relates to track r:az?s roled
from nﬂd‘mgme:ﬁe s:;eel for use on steam and
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" electric raiiroads
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fromn cast mei‘.ﬂ. and because of

2 1';111 ‘vhwh Sbcl I be free from the

“¢haracteristics &,

Heretofore ﬂl!b have nem cast: frnm ma-
steel, but east rails are objectionable
becauba they contaly Ixe defects n.so’m;(ib!"
me [ONviE
sive cost of theiy produdtion. Varions ab
tempis have also been made 16 voll yails of
manganese steel, but the rails so produced
have not been “of, t:izm( ard szze and section
and have not been free from imperfections
and defects and the mn‘:wte" of the metal
in. the rails ims not been aniform th: ough—
out, . :

It is the object of my invention to m')n?ﬂm\
defects
’ru,h shall possess the desip-
worked of wrought metsl,
siso be of nn*f--“m strue-
Hhout :m\l refain all

of cas ¢ rails,
able thilj‘l 08 ¢
and wiioh sha

ture thro
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P manganese sreel,
My improved vail 3s preferably made from
mangagese steel
containing iren, manganese, carboen, silicon

and 2-small percentage of the %rdm:u"' im-
pumues such as phosphorus, salfur ¢ :(i ar-
senic, or, if desired, the steel may contain
commercial allpys such ne chrominm, ting-

sten, '-titauium, vensdiom, nickel GUDET

tremely fine a

the degirable |

of ovdinary composition | s

aud 1s ro;ied from ‘m ingot of otan( ard size,
preferably from an ingot of about six feel
in length : nd having a section greater than
twelve inches square, "'n‘m will produce

Awo or mere rails of standard *ﬂlmflx and of

will -be formed en-
thoroughly worked and w rought

standard section that
tively of

metnl. My improved rail poséesses a strong
unbroken ounter surface ov skin and an ex-

d awiform erystalline strie-
tuys which ‘is continuons t-zmrmhout the
rail, and i is free from qenr(‘g.xtlons and
otner inequalities of - (-umposxtmn. It is also
free from deteds, fourrd in east manganese
steel rails arising from dmnlxaf"o l.!g. gas
and sand, ‘or, from defects found i im.
perfectly heated and worked steel arising
from cracks, slag blow holes or piies. The
rait alse possesses preat elwmm tougly-
eSS, iemm‘ Streng h and shocl resistunee,

As an c\,m»pu of one method \\hmeby
my hwproved rail may be produced the in-
got or blosn of mmwme\m steel 'is first
heated to, or hmwrlz from the molds at, a
*wn‘pur‘-zm'ﬂ above the y peint where the mvtal
begins to weaken and which point I term
the upper ¢ critical boint for example, from
1010 €. to 1030 ¢ L and below the freezing
peint of tie wmetal al 1330 45 preferably be-
fow the point at about 7250 €' where the
metnl becomes very Frapile and hrittle,
Preferably the mu'»i or blomm iq at a tem-
perature From ! lou Colo §250 L depend-
g on the o h.n"w‘m or .Uul\’l\h«“ the metal,
Hie size of the ingot and the sha: ne and sec-
tion of the rail {0 be rolled, and &t a tem-
perature where the intevior of the ingot or
bloomw is i a uniformn, plastic sate and the
ingot a3 2 whole substanti ally In a state of
neaus selnd “solution. The skin or

.‘

m;im *l ‘ot or u]nom in case
s above the teruperstnre of the interior,
i then orefers educed 1o 2 ternperature
at or helow the mthm and the in-
g0t or bhloom en subiecied {o the action
of the volls. " Pre io-’zm}y ine first passes
through the ape ;‘}wnf and without

ubmmtu’ reduetion of the moul or bloom
m order to Work the onter surfice of the
bleom and reduce the san {o the condition
of wronght metal, but after the :mtmi nsc‘es
the ingot or bipom is rednced wapidly or
slowly as desivéd o ity hmdxed shape. Im-
mediately therenft er, wad while the metal
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- " ately after rolling’ and without reheating,
the full effect. of the compression and work-
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is still hot from the heat of polling and with-
otit reheating, the rail or finished shape.is

_quenched; preferably in water.

The lowering of the temperature of the

outer surface or skin while the interior is at
-a temperature above the upper critical point,

and the initial passes through the rolls both
tend to compress thie metal of the. ingot or
bloom and provide the finished shape with
a strong, tough and unbroken -outer surface
or skin,. _ o

The subsequent rolling of the ingot or
bloom to its finished shape reduces the metal

*to a thoroughly worked or wrought- condi-

tion throughout: 'By. quénching immedi-

: ir‘xig and - consequent density is retained in
addi
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‘possessin

tion to the results obtained by quench- |

ing so that:the rail or finished: shape pos-

© sesses a \_stror_x%erx outer surface or skin and
-a finer crystalli

ization than that obtained in
the cast rail or that obtained in &' rolled rail

e

* which is reheated prior to quenchin%l' If the
. 26 :

rail is reheated prior to quenching the outer

surface ‘or skin may be:oxidized or cracked |

and thereby weakened so that'it will have
less abrasive resistancé and.the rail is more
liable to be broken by shock or stress than
if quenched: directly from the heat of roll-

ing. Furthermore, the crystalline structure

will be-much coarser, and more irregular,
especially if after roilirig’ the rail at’tem-
peratureg’below -the upper critical point-it
is slowly-reheated before quenching. =~
‘What I claim is: B
1. As 'a' new ‘article .of manufacture a
finished rolled manganese steel railroad rail

. 'as described.’ - :

2. A rolled manganese steel railroad rail
possessing the density, high elastic  limit-

and fine crystalline structure characteristic
‘'of thoroughly. worked metal and the tough-

‘ness and hardness characteristic of quenched

manganese steel, - " : :
-8:~A-rolled manganese steel railroad rail

consisting of thoroughly .worked metal
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throughout and having a strong, tough un-

_ broken outer skin. - v

4. A rolled manganese steel railroad rail

. consisting’ of thoroughly worked metal and

having a continuous fine crystalfization

throughout. -

the structural ‘characteristics of-

the metal as it leaves the rolls, substantially | worked and wrought metal throughout. .

’Ferature above its upper critical
it

.dition, said rail consisting of »thorouﬁhly

087,167

5. A rolled manganese steel railroad rail

consisting of thoroughly worked metal
having a continuous fine crystallization

throughout and having a strong unbroken
outer skin. .
6. A rolled manganese steel railrond rail
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of standard length and section consisting of

thoroughly worked metal and possessing
contipous uniform fine ~ crystallization

throdghout.

7. A rolled manganese steel railroad rail
of standard length and section, quenched in
water from-the heat of rolling. ‘

8. A railroad rail rolled from an ingot or

-bloom of manganese steel while its interior

is heated to a temperature above the upper
critical point, said rail having a continuous
uniform fine crystallization throughout.
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9. A railroad rail rolled from a mangas-

“nese steel ingot or bloom of standard size

heated to a temperature above. its upper.
critical point, said rail being of standard

<

size and section and consisting of thoroughly. -

“worked and wrought. metal, having a con-
- 80

tinuous' fine crystallization throughout. ;.

10. A railroad rail rolled from a manga- -

nese steel ingot or bloom of stendard size

heated to a temperature above its ug\per :

critical point :and quenched from the heat
of rolling without reheating, said rail being
of standard length and section and consist-
ing of thoroughly worked metal of a con-

“tinuous uniformly fine crystallization and
having a strong unbroken outer skin.

11. A railroad rail rolled from an ingot
or blooni of manganese steel while at a tem-
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perature above its upper critical point and’ -

having its interior in a soft and plastic con-
dition, said rail consisting .of thoroughly

12. A railroad rail rolled from an ingot

98

or bloom of manganese steel heated to atem-

aving its interior in a soft and plastic con-
worked and:. wrought metal throughout
quenched from the heat of rolling” without
reheating. :

.

f)oint and -
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This specification signed and’ witniessed

this 25th day of September-A. D., 1908. ..
- ' WINFIELD S. POTTER.
Signed in the presence of— °
~ GarseT VAN CrEVE,
Oarrey W. .Cooks,



