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Buffalo, in the county gf Erie 
New York, have invented in 
iiii (vements in rocesses 
i)efective Surfaces of Steel i3 
the fot wi ing is a specificatioi. 

liy invention consists in a new 
for treating the bar steel for Failroad rails, 
whereby the condition if the rails is much 
improved, their life prolonged and the nun 

3. 

i C 

be if 
fruin 

3. in {}: 
in the 
v in 

3. i8 sGaking 
1. sphere are aiis, a 

thai, a thick oxid 
(a the surface Of the ing(i. 
roling operation is applied 

2iS s thinner by 

and is 
deni, that it would 30 much better if the 

track, could present 
iighest carbon ina 

by rolli 
i a &is th: wheel loads 

surface harde Si3 S. 
actiti. Furthermore as the siape is rolled, 
S&S kin extending longi 
2. (iinal: parallel, fron 
a traction of an inch to eight or te: inches 

a f 

C ly note in length. These seains 

40 of the oriter shell of the ingot, which may 
ise get in various ways. if the ingot 
exntains in low-holes at or near the Surface, 
they vill open during the heating and 
roiling and will Act be entirely Weides: 

s Possibly scale may be during the Foiling, 
R" roiled in, possibly when the blow-holes 

ince', cred tiere is instantaneously formed 
pire oxid of iro, which revents 

2: Sè, But, whatever inay he the 
sai'e at Yays present, in t 

less extent, 

an . 

their effect is of minor importance. So far 
the head-member is concerned these 

t in failures by reason of the 
:S 

seals result 
illetill clishing, battering, and flowing; and, 
ii} tile lase-Eilenijer, resilii, in broken sec 
tilis and broker fiages, particularly in the 
Widely prevalent crescent shaped breaks. 
irobably many of the failures, to-day. 
it’ituted to segregatio or piping, 
caused by the seams. 
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I have conceived of 
i'elnoying the skin from the bar and thereby 
as 'iding these failures in the rails, and I 
ave Successfully accomplished this result 
V is iocess in which the bar is heated r 

at least to a red heat, but better to a higher 
(i' i'oiling temperature, and the skin re 
}}loved therefrom by any suitable machine 
or to such as a miller, or by any other 
Silitable means. 

process is very simple and economical 
and desirably is practised while the bar is 
being 'olled down into the rail. Prefer 
abily tie ingot or blocim is first put through 
i (gluing asses and rolled down to a cer 
tain extent, the skin is then cut, or milled, 
from tie entire surface of the bar, or from 
so much thereof as may be desirable and 
the 'olling then completed, whereby, not 
only are th&searns l'ensived, but the portion 
of the bar from which the softer skin has 
been milled, is subjected to the “rolling 
action’, and therefore this “roiling action’. 
which condenses and hardens the surface, is 
applied to the high carbon steel of the body 
(if the bat where it is most desirable. 
The skin might be removed initially in 

the loom or at any convenient time oui, ii, 
is not desirable to do it too early in the 
'olling operation, for a keep jut would be 
necessary: if the bar were too hot, it light 
ecrine plastic. gun lap the tool: if done too 

iate, the long contact of the milier with the 
lar would be objectionable and the rapid 

ing if the hair would make it too hard 
to cit, therefore Suggest that my process 
ibe applied to the bar when it is about 75% 
rolled, more or less, for, at about this point, 
in the roiling operation, ineither, are the ii. 

seams too deep nor is the bar to long. But 
3 tie not limit myself to any particular 
point in the rolling operation for this is 
is: antial and is merely a question of 

ience. 
suitable naghani - maw be used to 

practice lay process not limit my 
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self to any particular machine or form of 
machine, but I have shown herewith dia 
grams of a suitable machine, in order better 
to explain my invention. 

Figure 1 is a side elevation of a stutable 
milling, or cutting, machine to be used in 
my process. Fig. 2 is the plan of a rail mill 
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showing where the milling machine may be 
located and its relation to the various stands 
or sets of rollis. Fig. 3 illustrates an ar 
rangement of two opposite cutters, or mili 
ers when it is desired to cut the skin from 
opposite sides of the bar simultaneously. 
Fig. 4, an arrangement with two pairs of 
millers, one pair set in advance of the other 
to cut the skin from the entire surface. 
Fig. 5 shows the seams in a partially rolled 
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illustrates a rail head that has begu 

bar. Fig. 6 is a similar view after the skin 
has been milled from the center of the base 
and of the head. Figs. 7 and 8 show cres 
cent breaks in a rail flange. Fig. 9 shows 
how these breaks start from the seams and 

in to 

flow. Fig. 10 illustrates in elevation the use 
of a plurality of millers. 

In the figures 1 is the miller, or tool, of 
suitable thickness, for instance three inches 
more or less, for removing a sufficient width 
of skin from the bar to be operated on, for 
instance from the rail base portion of the 
bar. The miller is carried in a bearing 2 which may desirably be adjustable vertically 
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tically is illustrated in Fig axle of the miller is journaled in a bearing. 
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on the base 3, to make the proper depth of 
cut in the bar 4, (or in bars of various sizes), 
guided in guide 5 between the pinch-rollis 6, 
in usual housings 7 and operated by usual 
means. Means for adjustg the milier ver 4 wherein the 

block 2 fitted to a suitable vertical slideway 
in the bearing 3 to be raised and lowered by 
rotation of the supporting screw 30 thread 
ed to a support: 31 on the base 3. A hand wheel 33 may be provided pn the adjusting 
screw 30 and at its end it may be provided 
with a fiange 34 fitted to a slot in the bear 
ing block 2 whereby the screw and block are 
connected to move together vertically. These 
pinch-rolls are slow driven roilers merely 
provided for passing the bar through the 
miller. If one miller is not enough to keep 
up with the speed of the mill rolls, then two 
or three may be used- to cut each thirty or 
twenty feet of the bar, more or less. When 
each has milled its own section of the bar, 
then the roils may be speeded up to carry the 
bar through quickly to avoid delay. 
my process may be practised without sub 
stantial delay in the mill. In Fig. 2, the plan of a miil. i0, 1i and 12 
indicate respectively the first, second and 
third biogming rolls, through which the bar 
is pit any suitable number of times; then it 
is transferred to the roughin 3rolls 13 for 
ufficient passes and at 14 is pig through he 
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milling, or cutting machine to rail 
skin on one or both sides. Next, the 
to the first and second finishing oil 
16 to produce the finished raii. 
this arrangement is not pe 

s 

be modified as convenient. Figs. 3 and 4. are merely diagrains showgig resectively 
two and four millers arranged to aii wo 
opposite sides or the four sides of the bar. 

Little further explanation of the remain 
ing figures is necessary, Fig 
of a partially rolled bay, aid is d'awiiroi. 
an actual bar, showing the seans before 
they have been cat away. Fig. 8 is the Saale 
bar from which the skin has been sailed ai. 
the center of the base 29 for s, s: ificient, 
width to remove those seams, which dei 
into the base cracks 23 of ig. 9, . 
are caused the crescent breaks 22 of 
and 8. in Fig. 9 is also showri how 
softer steel skin on the heads fios: or shells 
off in long ragged fragments, and ig remedy 
this the skin has been removed from iii.2 
head at 23. . 
As aforesaid, the bar for the removai of 

its defective surface must be 8: £ed to ai, 
least a red heat, and the most desiable heat 
is what is known as rolling ie: sperature, 
and therefore it makes it possible to 
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piac 
tice my operation in connectica with that 
process of rolling. consider this one great 
faerit of my process name that it may 3 
applied during the rolli.e. for while it might be practised as a separate process it 
would then be too expensive. To sum up, by my process of renoving 
the skin do two things which beiieve 
have never before been even atteapted. 
eliminate the seams and also the partially 
decarburized surface, so that the ki'eaks due 
to the seams are avoided, and SG that the 
higher carbon steel of the body of the rail, 
the “true steel' so to speak, is finished for 
the bearing surface of the tail. iih) 
strength of rails is and has been heretofore 
calculated on “true steel', but, or accolaat 
of the seams and the partially degarburized 
Sirface skin, the calculated resuit is never 
attained. By my process the irie resuá, 
may be approximated. It may be said that 
by removing the skin from the head there 
is a gain in service, by removing from the 
base, a gain in safety. This process is of particular value for 
improving the condition of rails and I have 
therefore described it in connection with 
rails, but I have used the rolling of rails. 
merely as an illustration, for my process may 
be applied to any form of rolled bar frora 
which it may be desirable to remove the si 
in whole or in part, for instai:ce bars which 
are not to be inachined, such as drop forg, 
ings, etc., and particularly bars exposed ic 
vibration, and alterna, stresses, as rais; i do not limit mysclf to any partic: 
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form of machine or of miller or tool. The 
drawings show diagrammatically a machine 
that has been practically used, but that may 
be much varied without departing from 
the spirit of my invention, for my process 
may be practised by different forms of ma chines. 

I claim, 
1. The process of treating on or steel 

bars to eliminate the partially decarburized 
surface and the defects therein, which con 
sists in working down the ingot into a bar 
and removing the surface from at least a 
portion of the bar, while the bar is at a 

* temperature of at least a red heat. 
2. The process of treating iron or steel 

bars, which consists in working down the 
ingot into a bar and removing the surface 
from at least a portion of the bar, along 
the length thereof, while the bar is at a 
temperature of at least a red heat. 

3. The process of treating iron or steel 
bars during the operation of rolling and 
While, the bar is at a rolling temperature, 
which consists in partially reducing the bar 
by rolling, then removing at least a por 
tion of the surface, then completing the rolling operation. 

3. 

4. The process of treating iron or steel 
bars during the operation of rolling to re 
move the softer, partially decarburized sur 
face and to eliminate the superficial seams, 
which consists in heating the bar to a roll 
ing temperature, partially reducing the bar 
by rolling, cutting at least a portion of the 
surface from the bar, along longitudinal 
lines substantially from end to end, then completing the rolling operation. 

5. The process of removing the surface 
from bars of iron or steel to eliminate the 
partially decarburized, softer surface por 
tion and the defects therein, which consists in performing about seventy-five per cent. 
of the rolling operation on the bar, then in 
mediately cutting at least a portion of the 
surface from the bar in longitudinal lines 
from end to end then immediately complet ing the rolling operation. 

In testimony whereof have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

THOMAS H. MATHIAS, 
Witnesses: 

W. J. BRYAN, 
JoHN BURRY. 
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