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to all thon it may concern: 
Be it know in that i, WINFELD. S. Poi'FE2, 

a citizen of the United States, residing at 
Mahwah, in the county of Bergen and State 
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electric railroads. 

35 

.4 is 

5. 

- and working the site, aid to the 

fron cast net 

of New Jersey, have invented a certain new 
and useful Rollied Manganese. Steel Rail. 
road-iRaii, of which the following is a speci 
fication. - 

in lay several pending applications for 
patents filed May 8, 1906, and renewed jany. 
31, 1907, Seria: No. 355,136; filet fany. 3i, 
1907, Serial No. 355,082; filed April 25, 1907, 
Seriai No. 370.303; filed May 15, i987, Se. 
rial No. 373,887; filed Aug. 2, 1999, Serial 
No. 510,858; and filed Sept. 22, 1909. Seriai 
No. 518,929, and for which patents were is 
sued on the second day of November 1909 

- and numbered respectively 938.89i, 938,892, 
939.08-, 938,893, 939, 53 and 
i"eferred to the treatinent af rangai 
for the purpose of anienting, til 

$39,1{4, have 
tese steel 

! 

ghening, 
is and processes of pi'gdicing finished shapes there. 

from. 
This invention relates to traci: rails rolled 

from jaiganese steel for use in stian and 
iseretofore rai 

ganese steel, but cast rails are objectionable 
because they contai; the defects inseparable 

l, and icecause of the exces 
sive cost of their production. Various at 
te:pis inave, also been made 6 "oli i:iis (f 
manganese steel, but the rails so prodice? 
have not been of standard size and section 
and have set bean free fron imperfections 
and defects and the character of the metai 
in the rais has not been uniforna through t 

oat. . 
it is the object of my inventioi & 4)dice 

'a jail which shall be free from the defects 
of cast rais, which shali possess the desir 
aibie liaiiiies of virked or wrought tietal, 
and viii:h shai aiso he air inifrn stile 
ture throughout azid is tail) is this iesiirable 

iy improved rail is preferabiy made froia 
characteristies it is againese steel. 
mangalese steel of ordinary composition 
containing iron, ranganese, arbon, silicon 
and a sinail percentage of the 3rdinary in 
purities, such as phosphorus, sulfur and ar 
senic, or, if desired, the steel may contain 
commercia: alloys stich is chroni, iing 
sten, titaniu : digin, nickel 33 copper; 

and is roiled from ail ingot of standard size, 
referably from an is got of about six feet. 

in length and having a section greater than 
twelve inches Square, which will produce 
two or lilore rails of stildard ength aid of 
standai'i Section that will be firmed en 
tirely of thoroughly worked aili wrought 
in retai. Siy ingrove rail possesses a strong 
unbroken outer Surface or skili and an ex. 
treakiy fire aid anifoir crystalline struc 
us wiich is contint () is throughout the 
ii. and it is free fro: segregations and 

other inequalities of conposition. It is also 
free from defects, fouliet in east manganese 
steel rails arising from shrinkage, slag, gas 
and Sand, o!', from defects found in im 
perfectly heated and worked steel arising 
from cracks, slag blow holes or pies. The 
Paii also possesses, great elasticity, tough 
jess, tensilest 'eigh iti shoek resistance. 
As an example of one nethod whereby 

tiny is apros'gg 'ail may be produced the in 
goi, or biodyssf manganese steel is first 
heated to, or irought from the molds at, a 
temperature above the point where the metal 
begins to weaken and which point term 
tile tipper critical it, for example, from 
100 C. to 105} { ... ai irely the freezing 
point of file inleiai at 33U ... referably be. 

t low the oilt ai : it i: , () { ... where the 
ineiai irecoilies very fragile and brittle, 
referably tie ingei (; lit is at a ten 

perait 'e : roi; (it) ( . to i230 C, depend 
ing in the chi'act ('i' or a sayisis if the retai, 
tie size of the ingot and the shape and sec 
tion of the j'ail it be "olled, at at a tem. 
perattire where the interior of the ingot or 
iloor is it a uniforn, piastie state and the 
iigot while substantially in a state of 
it gette is seiid solution. The skin or 

as' ( f, i.e. ingot or bloon, in case 
- are of the interior, tip ii is tisov fertiper: 

is iller) reles': )is reices to a temperature 
: : (if the interior' and the in ; or below is 

* or bloon is then silijecieti to the action 
f the 'olis, referably the first passes 
through the rols are sight and without 
substantial recitaetion of the ingol or bloom 
it arder to work is (iter sit face of the 
loom a ski reduce the sans to the condition 

of wrought metai, but after the initial passes 
the ingot o' torra is reduced rapidly or 
slowly as desiréci to its finished sit ape. im 
Inediately thereaftei, agi while the aetal 
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is still hot from the heat of polling and with 
out 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, 

10 

and the initial passes through the rolls both 
tend to compress the metal of the ingot or 
bloom and provide the finished shape with 
a strong, tough and unbroken outer surface 
or skin. - 
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 quenching immedi 
ately after rolling and without reheating, 
the full effect of the compression and work 
E. and consequent density is retained in 
addi 

20 
tion to the results obtained by quench 

ing so that the rail or finished shape pos 
sesses a E. outer surface or skin and a finer crystalli ization than that obtained in 
the cast, rail or that obtained in a rolled rail 
which is reheated prior to quenching. If the 
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possessin 

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 resistance and the rail is mpre 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 roiling the rail attem 
peratures below the upper critical point it is slowly-reheated before quenching. 
What I claim is: . . . . . . . 
1. As a new article of manufacture a 

finished rolled manganese steel railroad rail 

as described. 

45 

2. Arolled 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 - 

3. A rolled manganese steel railroad rail 
consisting of thoroughly worked metal 

50 throughout and having a strong, tough un 
broken outer skin. 

4. A rolled manganese steel railroad rail 
consisting of thoroughly worked metal and 
having a continuous fine crystallization 
throughout. 

throughout. 

worked and YES 

the structural characteristics of 
the metal as it leaves the rolls, substantially 

RE above its upper critical 
.dition, said rail consisting of EE 

987,16? 

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 railroad rail 
of standard length and section consisting of 
thoroughly worked metal and possessing a 
contip?ous uniform fine crystallization 

7. A rolled manganese steel railroad rail 
of standard list 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. 

65 

70 

9. A railroad rail rolled from a manga 
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 

t, metal, having a con 
tinuous fine crystallization throughout, - 80 

10. A railroad railrolled from a manga nese steel ingot or bloom of standard size 
heated to a tempt 
critical point and quenched from the 
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 bloom of manganese steel while at a tem 

rature above its E. 
eat 
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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 
worked and wrought metal throughout. 

12. A railroad rail rolled from an ingot 
95 

or bloom of manganese steel heated to a tem 
aving its interior in a soft and plastic con. 

worked and wrought metal throughout 
quenched from the heat of rolling without 
reheating. 

E. and ... 
O 

This specification signed and witnessed 
this 25th day of September. A. D., 1908. . . 

, WINFIELDs. POTTER. 
Signed in the presence of - 

GARRET WAN CLEVE, 
OAKLEY W. Cooke, 

  


