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THOLIAS HIAER, OF & ‘3‘}*' G, NEW TORE, ASSIGNCR TO LACHAWANNA STEIL
COMPANY, OF LACKAWANIA, NEW YORE, A CORPCRATION OF NEW YORK.
PROCESS FOR REMOVING DETECTIVE SURFACES OF STLEL BARS
1.120,384, Specideation of Letlers Patent. Patented Dec, 15, int4,
Application fled July I, 1212, Serial Ko. 707,000
;

To all whom it muy concern.; theiv effect is of minor importance. 8¢ far
Be it known that I, Troaras T, Marmias, as the head- member is concerned these

a citizen of the United Smte“, residl LEAMS “Pm“ in failures by reason of the
Butfalo, in the county of Eris and 3 wetal erushing, }»attumvlg, and flowing; and,

5 New York, have invented new nud in the basenember, result in broken sec-
Tmprovements in Pr A\L sses ticns and broken fla uﬂes, paltlcularlv in the
Detective Surfaces of Steel Ba widely ‘prevalent crescent shaped breaks.
the following is a mu*]ﬁ(:mcm Probably many of the failuves, fo-day at--
My invention comsists in a new process tvibuted to segregation or piping, arve

10 for treating the bar steel for railroad rails, cuused by the seams. I have conceived of
whereby the condition of the ’mis is much  remeving the skin from the bar and thereby
mnnr el Thur life prolonged and the num- avgiding these failures in the rails, and I
ber of | s have successfully accomplished ihls resul$
by hiy process in which the bar is heated

5 at least £6 a red heat, but better to a higher
or rmhz}& temperature, and the skin re-

moved therefrom by any suitable machine

or tool such as a miller, or by any other

snitable means. .
20 the seaking piﬁ; process is very simple and economical

_pnozﬂ nrevails, a
! th ) ml( K oxid

30 dent ml‘lt 1t would b
vett ds it is put in th
o the vhe “loads the i 11)0,)11 ma-
terial, surface harde ad by rolling
i Furthermore as the bhag‘ is rolled,
levelop in this 7in extending I« mgi—
(‘ substantially par alleL Lrom
£ an inch to eight or ten inches

bca

N3
alxw

sit J mere in leng th. These seains
due n ﬁbuoLe(ﬂy to the weak condition
40 of the outer sheil of the ing@t, which may
e emused in various ways: If the mom
contains blow-holes at or near the surface,
they will open during the heating and
rolling and .will not be entirely weldsd
45 Quring the rolling. Possibly scale'muy be
rolled in, possil )lv when the blow-holes are
aneovered there v: instantanecusly formed
fil puze oxid of iron, which p iorevent\
But, whatever may be the cuuse,
59 s ave always piecﬁm in t.; :
der
%% cern

andd desirably is practised while the bar is
being volled down into the rail. Prefer-
the ingot or bloem is first put through
ronghing passes and volled down to a cer-
tain ehtcni the skin is then cut, or mdle&
from the entire surface of the bar, or from
so much therecf as may be desirable and
the rolling then completed, whereby, not
only are the seams v emf‘"uT, but the portion
of the bar from which the softer skin has
bean m1110u, iz subjected to the “rolling
aciion”, and therefore this ¢ ‘rolling actmn".
which condenses and hardens the surface, is
‘xlmﬁm to the high carbon steel of the body
¢f the bar where it is most desirable.

_The skin might be removed initially in
the bloom or t any- convenient tims bu’“ it
18 not ('mmnle to do 1t too s»rﬂlj in the
rolling operation, for a desp cut would be

ey

fac)

(LA)".

Jﬁcm«zzr*{' 1 the bar were too hot, it niight

become plastic, gum vp the tool: if done too
1ate, the ] long contact of the miller with the
bar would be (\b]cctxon ble and the rapid
ing of the bar would make .14 too hard
0 cnt therefore T suggest that my process
ve mphed to the bar when it is about 75%
I

olled, more or less, for;, at about this point,

in *rw roiling operaticn, neither. are the
seams foo deep nor is the bar to leng. But
¥

I do net limit myself to any particular
peint in the rolling operation for this is

sntial and is merely a question of

nv suitable mecha
wmbe ny process as

av bs used to
not limit my-
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- my process.
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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 & suitable
milling, or cuiting, machine to be used in
Fig. 2 is the plan of & rail mill
showing where the milling machine may. be
located and its relation to the various stands
or sets of rolls. Fig. 3 illustrates’ an ar-
rangement$ of two opposite cutters, or raills
ers when 1% is desired to cut the skin from
opposite sides of the bar simultaneously.
Tig. 4, an arrangement with two pairs of
millers, one pair sef, in advance of the other
to cut the sikin from the entire surface:

. Fig. 5 shows the seams in a partialily rolled

20

30

n

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

illustrates a rail head that has begun to

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

- In the figures 1 is the miller, or to0l, 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 2 bearing 2

- which may desitably be adjustable vertically

35

" tically 18 illustrated in Fig!

40
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8b

on. the base 3, to make the proper depth of

‘ent in the bar 4, (or inbars of various sizes), -

guided in guide 5 between the pinch-rolls 9,
in usual housings 7 and operated by usual
means. Means for adjusting the millar ver-

4 wherein the
axle of the miller is journaled in
block 2 fitted to a suitable vertical slideway
in the bearing 3 to be raised and lowered by
rotation of the supporting screw 80 thread-
ed to a suppori-3l on the base 3. A hand
wheel 33 may be provided on the sdjusting
serew 30 and at its end it may be provided
with o fiange 5% fitted to a slot in the bear-
ing block 2 whereby the screw and block are
connected to move together vertically. These
pineh-rolls are dlow driven roilers menely
provided for passing the bar through the
miller. If one miller is not enou gh 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 rolls may.be speeded up to carry the
bar through quickly to avoid delay.
my process may be practised without sub-
stanitial delay in the mill.

In Fig. 2, the plan of a mill, 10, 11 and 12
indicate respectively the fivst, second and
thivd blogming rolls, through which the bar
is put any sw fable number of times; then it
is transferred to the roughine volls 13 for

ufficient pusess and at 14 1s pue through the

-ing figures is necessary.

~the center of the base a0 for o
“widéh to remove those seams,

_are caused the crescent breaks
showr how the

a bearing

‘higher carbon steel

For’

© 1,120,881

milling, or cutting machine o mill off the
girin on one or both sides. Next the bar goss
to the Arst and second fin il

ot
123

16 to produce the fnist
this arrangement is not p
be modified as convenient.
are merely diagrams showl Y
two and four millers sxran to moidl
opposite sidés ot the four sides of the
Little farther explanation of the remsin-

] Fig. b is a s

of a partially rolled bar, and is Grawn
an actual bar, showing the seams b
they have been cut away. Fig. 6iathes
bar from which the skin has been mill

p
4

9

vhieh <
21 of Iig. 9, -
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into the base cracks

and 8. In Fig. 9 is also
cofter steel skin on the heads
off in long ragged fragments, and
this the skin has been TemMoved
head at 23. ‘,
 As aforesaid, the bar for the removal of
its defective surface must be hested fo alb
least a red heat, and the most desirable hoat
is what 1s known a8 rolling ¥
and therefore it makes ib possi
tice my operation In connechion
process of rolling. T consider this one great
Taerit of my process name - that if may 56
applied during the roltiuy, for whils 1t
might be practiced as 2 separale process
would then be too expensive.

To sum up, Dy My process of removing
the skin I do two things which I believe
have never before been sven attempted. I
eliminate the seams and also the partially
decarburized surface, so that the treaks dua
o the seams are avoided, and so that the
of the body of the rail,

is finished for

3

fiovis or shells

Promn iha

to prac

the “true steel” so to spealk, is £
the bearing surface of the
strength of rails is and has been
caleulated on “irue steel”, but,
of the seams and the partially deca
surface skin, the caleulsted resul
attained. By my process the irue resuif
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, & gain in safety.

This process is of particular value for
improving the condition. of rails and I have
therefore described it in connection with

¢t

+h

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 from
which it may be desirable to i
in whole or in pars, for instance bars which
are not to be machined, such as drop forg-
ings, etc., and particularly bars exposad o
vibration, and altern > stresses, 2¢ raie

"X do not limit my o any perbice!

with the-
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remove the skin 3
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1,120,831

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
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
and removing the surface from at least a
portion of the bar, while the bar is at g

& 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,

8. The
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 g por-
tion of the surface, then completing the
rolling operation. .

without departing from"

down the ingot into a bar

brocess of treating iron or steel

&

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 roli-
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 im-
mediately cutting at least g portion of the
surface from the bar in longitudinal lines
from end to end then immediately complet-
ing the rolling operation.

In testimony whereof T have signed my
name to this specification in the presence of
two subscribing witnesses. ’

THOMAS H. MATHTAS.
Witnesses:
‘W. J. Bryax,
Joux Buzrry.
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