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1 Claim. 

This invention relates to the manufacture of 
Irolled steel products, such as steel rails which 
are subjected to hard wear and have to with 
stand repeated shocks, and has as its object the 
production of an article of greater hardness, of 
better wearing quality and at the same time 
greater resistance against breakage than has 
heretofore been produced by the usual method 
of manufacture. 

Steel rails are made of a carbon steel usually 
containing about .50% carbon. The percentage 
of carbon has been greatly increased during the 
past thirty years in order to improve the Wear 
ing quality of the rail through increased hard 
neSS. With a higher carbon content the duc 
tility has naturally been lessened and brittle 
neSS Of the rail has been increased With the 
result that the Safety factor regarding breakage 
in service has been impaired. Warious attempts 
have been made to increase the hardness of the 
rail. Without impairing the toughness by the 
addition of alloys, but such attempts have been 
Only partially successful owing to the fact that 
the addition of hardening alloys has again a 
tendency to increase the brittleness and at the 
Sane time has unduly increased the cost of 
manufacturing. The introduction of a high 
percentage of manganese into the steel has re 
Sulted in a product combining wearing quali 
ties With Strength, but it was found that a coin 
tent of above 12% manganese was needed in 
Order to get the best results and the production 
of a manganese Steel of this quality is so costly 
that its use has not been generally adopted for 
rails, but has been confined to switches, frogs, 
CrOSSingS and other special articles subjected 
to excessive wear. We are familiar with Brit 
ish Patent No. 324,686 covering the slow cooling 
of rails at temperatures below the critical range 
and after the Steel has taken its final grain 
formation. This treatment does not accom 
plish the resultS which are the purpose of this 
invention. 
My invention overcomes the difficulty of hav 

ing to use a high percentage of expensive ele 
ments in the steel in order to produce a product 
combining Superior Wearing qualities with 
toughneSS. 

I have found that a steel rail having better 
wearing qualities than the rail now in general 
use can be obtained by a relatively small addi 
tion of hardening elements, providing the steel 
after rolling is Subjected to a Special cooling 
process through its critical range. I have found 
that a steel containing approximately one-half 
of 1% of chronium and 1% of manganese with 
the usual carbon content, if slowly carried 
through its critical range at temperatures be 
tween 900 and 600 degrees C., preferably during 
a period of thirty minutes, will have durability 

(C. i48-20) 

and toughness far exceeding those of the ordi 
nary carbon rail, also a remarkable freedom 
from transverse fissures. 
One of the objects of my invention is to carry 

out the process of retarding cooling without in 
terfering with the continuous production of 
the rolling mill, whether it be rails or other 
Sections of steel. As the rails are delivered hot 
from the mill, I preferably cause them to pass 
through a chamber in which I can control the 
temperature, instead of delivering them to the 
usual cooling bed. This chamber is of Such di 
mensions as to accommodate a sufficient num 
ber of rails to permit them to remain in the 
chamber for the time required for the heat 
treatment without interfering with the output 
of the mill. Preferably the rails are fed into 
One end of the chamber and withdrawn from 
the other end of the chamber continuously by 
means commonly employed in the handling of 
Steel in the finishing end of rolling mills. 
The chamber should be so constructed that 

under normal conditions with the usual size of 
rails and with the usual temperature when the 
rail is delivered from the mill a heat balance 
Will be maintained, allowing the rails to pass 
through their critical temperature while in the 
chamber and delivering them from the chamber 
at a point below the critical temperature. If 
necessary external heat may be applied to the 
chamber or the chamber may be cooled to ac 
complish the desired result. 
While I have described the method of carry 

ing Out my invention, I do not limit myself to 
this particular method of treating the steel and 
I intend to employ reasonable variations in the 
Composition of my steel with regard to the ele 
ments therein contained, such as carbon, sili 
con, Sulphur, phosphorus, as well as the hard 
ening elements which I am adding. These 
hardening elements may be a combination of 
manganese with chromium as outlined, or man 
ganese and chromium may be replaced by 
nickel, tungsten, or molybdenum in the percent 
ages which will be equivalent in obtaining the 
wearing and toughening results. 

I claim: 
The method of producing a steel rail con 

taining approximately .50 percent carbon, 1% 
manganese and .50 percent chromium, which 
comprises using its rolling heat for maintaining 
a slow cooling through the critical range of tem 
perature of from approximately 900° C. to 6000 
C., and air cooling the rail below said tem 
peratures. 
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