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ARTHUR J. MOXIHAM AND JOHN R.

and JouN R. TRANTER, both of Louisville, in |

~illustrated in the following speuheatmn and
- 10 accompanying drawings. |

15. rails of very irregular form of cross- %eebmn :
20 mr% or tram-cars.
25 gaid rolls being of such {onfm'nmtmn and op-
shows 1n front elevation the first rolls for
30 roughing or forming a hot billet or ingot into
25 of templets of all the ronghing-passes.
10 of tempiets taken from the&e outlines rolls

45 possible within the range of one view, and

50 Imwnt acouracy.
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"~ ROLL FOR ROLLING CAR-RAILS.
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To rll ciﬁﬁ:ﬂi’)b Lt Bl COnCern: r
Be it known that we, ARTHUR J. Moumu

the county of Jefferson :tl,nd State of Kentucky,

'q have jointly invented a new and useful Im- | ished rail.
provement in Rolls for Rolling Car-Rails of |.

a Symmetrical Flanged Cross- Secbmn which
nventionor impr ovementis fully set 101‘Lh and

The object of this 111‘@*(311111011 18 to C{mqtruct
‘a series of rolls whose forming and finishing
grooves or passes shall have su Gh CON f()l‘lll&tl()ll
Lhab said rolls shall be capable of rolling light

more pmrtmuhﬂy of the new form known to
the trade and in the art as the ‘“Johnson
rail.”?  Said rail is a double- flanged girder-
rail, principally used for the ermlﬁ of SLI eet-
In furtherance of this ob-
ject the machinery used consists of two sets of
rolls, one set roughing or forming rolls, the
other finishing-r OH‘% whlch sets may be either
‘“two high?’ ov three high,”” as preferred,

erating as 18 hel'u]mtter deseribed , ::md Bpeem-‘
cally SGL forth in the claims. |
In the accompanying drawings, ]:1 oure 1

a bar having some ar}prmch to the {10511‘@(1 |
form of rail.  Fig. 2 shows the second set of
rolls for hm%]mw th{, bhar into a rail of the de-
sired form. I‘ws. 3 and 4 show the outlines
Tig.

5 shows the outlines of templets of all the
funshmg passes.. Sald outlines constitute full-

size views ot templets carcfully taken from
the passes of rolls in actual use, and by means

such as herein described can be accurately
turned.
drawings have been drawn across eaclr other
for the sake of bringing as many templets as

thus avoid the use of many sheets of drawin, gs.

The full-size views would otherwise take upa
-whole sheet to each templet, and views less
‘than full-size might fail of delineation with suf-

diameter and eight inches in length.
maining parts of the rolls may be constructed

the rolls are of thesame dlm_neter

| botmm roll.

The lines of the templets in the |

The numbering of thelines | rolls are the same. -

will avoid any confusion in fal]omnn or trac-

1ing the outlines of the several iemplets - The

last templet of the series above deseribed 1llus-

trates in outline Ehtl‘ﬂ& Cross- Seetlou of .the fin-

tain limits at diseretion for necessary strength;
but it is best that the relative diametersin  the
passes (where varied) should vary substan-
tially in the proportions hereinafter set forth.
Good proportions for the rolls, however, I have
found to be as follows: body of roug hmﬂ" 101183,

55
The ‘Lbsolute diameters of the rolls in the
neck and in the passes, and also the length of

the respective rolls, may be varied within cer-

60

sixty-two inches long by sixteen 11’1-:31165 diame- 6 5

ter at the ¢ piteh- line of delivery;’ body of

finishing-rolls, forty inches long by sixteen

inehes in diameter at the pitch-line of deliv-
ery. Necks of the rolls may be nine inches in
The re-

according to any rules of good practice, such

a8 are "well known to those skilled. in the art.

Templet No. 1 shows a flattening-pass or
“dummy ’? in which pass the rolls are of the
SaIie diameter. - No. 2showsaforming or edge

| pass, in which the top roll 1s one- I’ourth inch

larger in diameter than the bottom roll. No.

3 E:]JOW"S a dummy or flattening-pass 1n whiclh
No. 4 shows
an edge-pass, in which the top roll is three-
el ﬂ“hbhs inch larger in diameter thanthe bottom
roil. No. 5
which the rolls are of the same ﬂmmeter No..

6 shows an edge-pass in which the top roll is

“one-eighth 111{3]1 larger in diameter than the
Templet No. 7 shows the first
pass of the finishing-rolis, all the passes in

which are edge-passes. In this passthe bot-
tom roll is one-eighth inch larger in diameter
than the top roll. No. 8 shows an edge-pass
in which the botbom roll is one- f(}nrth :111011
larger in diameter than the top roll: No.
shows an edge-passin which the bottom roll i 1.5
one-eighthinchlarger in diameter than the top

roll.

No. 11 shows the last

finishing-pass, in which the diameters of the
The lomtmnﬁ Uf the p‘wt

NO. 10 shows an edge-pass in which the
‘bottom roll is one-fourth 111011 larger 1n diame-
ter than the top roll.

'8{).

shows a dummy or flattening-passin |

Qo

IO0
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ing-lines of the rolls are indicated on the

| templets by the lines thereon; respectively

10
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marked z.

The course of the billet in being rolled into |

a finished rail and the operations throu ohout
the several passes will now be etplamed as
follows: The hot billet of iron or steel ingot
is first put flat into the grooves or pass of No. |
1, then on edge into No. 2, then flat into No.

3 then on edﬂe mto No. 4, then flat again into
No b, and then on edne into and passed
Lhrough No. 6, when the bll]et 18 formed into
a bar ready for the finishing-rolls. Inthe fin-

ishing -rolls the bar follows consecutively,

without any turning over or ﬂattemng, into

the grooves or passesin Nos. 7, 8,9, 10, and
11, coming out of No.11 straight and finished, y
 the Whole rolling operation having been ac-
complished at one heating. The character of

rail for rolling which thESP have been de-

_”Slgned 18 such—that is, of both a Vel} 1Irreg-:

35
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- fully secmed such “‘draft’”’ being thus im-
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ular form of° eross- section and compar ative- |

1y small mass or light weight—that it is nee-
~essary to mot only 1310V1de means for shap-

ing the metal without tearing its small and

'dwersely disposed mass, but also to deliver
1t through each pass without any curve be-
ing 1mpwrted to it in the rolling; otherwise
it cannot be both flat-rolled and edge-rolled,:

as is done in the roughing-rolls helem de-

-seribed. The bar belno necessarlly turned for

each of said opemtmns it would not, if curved

“either upward or downwmd toward either |
'p]et “Fhat no one measurement will give the roo

effective diameter of eithergroove. B} meas-

roll, enter the flattening-passes or dummies

‘when turned upon its. side. Such, however,
is the disposal of the mass of metal into the
several passes of the rolls, as described, in
-conjunction with the described variations in
diameter of rolls and locations of their part-

ing-lines, thatthe above-mentioned objects are

parted to the rolls that all tendency 1n the
metal to curve, either laterally or vertically,

18- completely neutral]zed and the billet or

bar is delivered straight and uninjured from

the several passes, Without being either torn

or strained beyond its powers of cohesion..

In rolling either iron or steel into the sec-

tional shape above given, our experience has
shown that it 18 very difficult to produce a

~ ratl of such sectional contour by the means or-

- 55
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dinarily adopted for rolling rails, even some-
what approximating the econtour above given.

‘Tn pass No. 1 of the roughing-rolls above de-
‘seribed oneside of the plle or ingot, owing to
~the shape of the pass, is 1educed more than
‘the other. . Thus more work is putononeside

thereof tnm on the other, which action, if not

-counteracted, would, by elone'atmg the metal

on one side morr.e thm on the other, deliver it
from said pass curved laterally, mstead of

straight. It will be observed, hOWBVGl that
there is a large protrusionor tongue inthe cen-

ter of the groove 1n the top roll, the effect of

“whose obstructmn in the pass is to produce
what may be called a ‘‘neuntral axis’’ between l

232,739

the two differently-compressed sides of the

metal being rolled in said pass, and, as a con-
sequence, smd metal cannot flow from oneside

to the other of salid axis; hence lateral orhori- 70
zontal curvature in the metal as 1t leaves the
pass is prevented and it is delivered straight
from said pass. There are three passes pro-
vided with tongues of this same character—

namely, ﬂ.?bttenmn'-passes Nos. 1, 3,and 5. It 753
~was found by experiment 111’112}0881]316 to pw

duce the desired offsetin the hilletin one pass
only, and at the same time retain the efficacy
of the tongues in holding the billet straight

therein and S0 delwerlng 16 therefrom. In 8

| pass No. 2 'the upper roll, A, is larger in di-

ameter than the lower roll, ]3 while the sec-
tional area of the pait of the hot metal passed.
through the groove in roll B is smaller than
that pas&ed thr ough the groovein roll A, said 85
grooves together eonstituting said pass No. 2.
This difference insectional area of metal with-

in the top and bottom groove, respectively, in
sald pass 18 quite manifess to the eye by ob- |
serving the parting-lines of the rolls, clearly go

Indicated at said pass, and also indicated on a

larger scale on templet No. 2 by the letter x
The location of the parting-lines, ther efore, at
this pass (aswell as atall the other edging- pass
es). determines whether more or less Seetlonzﬂ 035
area of metal shall be drawn by one roll or the
other, for such is the shape of each groove, as

‘shown in the pass, and clearly mmmfested 0N

a larger scale by the contour lines of thetem-

uring each variation in dmmetel a2 mean di-
am&tel however, may be obtained, said mean,
howevm being hut the resultant of the seV-

eral dlfferentla] measurements; hence each of 1os

sald grooves is of a differential dmmeter not a
uniform diameter, and this also .;Lpplles to all

the other edging- 13&8565 of each set of rolls.

1t must be evident, now, that this smaller sec-
tional area of metal drawn through the lower 110
groove ot sald pass No.2 could only besodrawn -
by an excess of work—compressive,elongative,
ordrawing work—onthe part of the b(}ttom ro]l

1n sald pass. The effect of said excess, how-

ever, 18 balanced bythe larger mean diameter 115 5

of the top rollintheupper groove of said pass,

as below explained. The draft exerted in
said pass No. 2 by each roll, respectively, is
therefore practically equ&lued by reason of
the - greater peripheral speed of the'roll of 120
larger mean diameter insaid pass. + Thismean
diameter is properly the diameter of : the ¢ir-
cle in which lies the pitch-line of the groove.

Fach"groove may therefore have a mean or a

special diameter of its own, measured at its 123
pitch-line—that is, a diameter whoseextremes

-are bounded by a cirele described by the mean

radius ofthe groove—while the rolls, irrespect-

‘1ve of their grooves and necks, aresaid to have _
~only uniform or equal dlametels whose radil 130
-extend from the center of each r’oll to a com-

mon center between the centers of the rolls.
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line of delivery’’ of the rolls. In other words, -

sald line will lie'dn a plane tangent to the cir-
cumferences of two ecircles who%e radii are.

equal to.-half the distance of the centers of the

rolls apart; hence the piteh-lines of none of-

the grooves neet necessarily coincide with

the piteh-line of delivery of the rolls in or-
der to-effect a '

straight delivery of metal.
Wherever the moml 1 course of being rolled.

is most reduced in sectional area in one por- .

tion of a pass as compared with the rest of

that pass, 1t is manifest that the amount of
work required to produce this reduction-of

- area must at such point or place be the great-

csh: hence the metal being more elong ated by
the roll doing the greater work in pass No. 2

' ~(thelower 1*0]1 of le&ser diameter) would curve

away from said roll in a vertical plane were-
this: tendency not counteracted and straight
delivery secured by the difference in- diame-

ters of the rolls in said pass, as just described.

Jor the same reason the same straight deliv-

ery is secured in passes 4 “md 6; but the ton gues
in the edge-passes Nos. 2,4, and 6, 1nstead of

acting as neutral axes in sald passes, merely
0-operate, by reason of their pecnliar shape,

with the other portions of their respective

30

4O
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grooves in the mecessary forming or shaping
of the mass of metal bemﬂ 101]&(1 The prov-

Jdnee of the tongues in passes 2, 4, and 6 1s thus
- seen to be easeubnﬂ] y different from that of the

fDI]O"n{"‘% in passes 1, 3, and 5, for in passes 1,

3, and.b reliance for stl aight delivery,as agamst

lateral cur vature, 18 1)]%@{1 upon the tongues
~therein j
Cstraigh £ delivery,asagainst verti cal curvature,

but in passes 2, 4, and 6 reliance for

is placed upon difference in diameter of rolls

effecting nnequal reductions of area of metal

in said passes, and the tongues therein have
no special function in the {1{3]1‘?(}]3, but only
in forming or shaping the rail, for it will be
obgerved thatthe proportions of th ¢ last-named

tongues relatively to their respective grooves
are e&%ntlally ditterent {rom the 1)10[1011.1011%
of the tongues In passes 1 3 5 relatively to

their respective grooves.

It is 1)-‘L1L1mﬂf11*]y of ]111'1)01[{1110{5 that 1]143 "
rails should leave the last pass (No. 11) so free
from tendency to curve or twist as not to re-.

quire any hot-straigh tening, the usual method

- of'doing which 18 by blows with A wooden maul. |
This str Ehiﬁ htening by blows, however, is inad-
missible ‘W]Lll £, mll of such &m{mll area 01" CroSS-

section and light weight, as a blow of tlm force

- necessary to stJ .:Lwhtw it would warp or bend

the light llanfms:,
stmwhten 1t.5_w]I to ereat nicety during its
final da]wel y; hence the diameters of the fin-

The rail must therefore

]Shl‘llﬁ‘ rolls in the final pass are made equ.:ﬂ

but the parting-line of the rolls at said pass is

~ thrown upward somewhat, as indicated at the

_points x x at pass No. 11.
the parting-line of the rolls at the final pass,
in conjunction mth Hm pﬂmﬂmr %hmpe of p‘wa? 1 d]{ferenc:e in diameter of rolls-aid smd effect..

1ol
in Lhe top roll touches the upper Slill‘fdce of

sald ¢ mde

recbion,
_dmfb” :111 such roll.

Thig 100&1}1011 of-

A ]me thr(}unh %11(:1 common center pm.:ﬂlel 1 and mnsuluent ﬂlhtllbutl{)ll of inetal in and

' to the axes oi the rolls, will lie in Lhe “pitch- | shape imparted to the rail, accurately secures

the desired object by ]11"01‘}01]3? localizing or
distributing the draft of the rolls, and the
finished rail is (1e1wele{1 Emblfllf‘-']lb to gre :‘tt
nicety. | |
AS the respective locations of the pm*tmn_
lines of a set of rolls for rolling rails of ir-
regular forms may be made tohave so appre-
ciable an effect on the delivery of the metal
from the passes contiguous to said lines, some

explanation on the &ul}]eebnmre 1n detall may

be of importance. . For the mdnmw flat
oroove the parting- ]111{5 of the rolls is always
.;me'(, the center of the groove, owing to the

secure good edges to therolled bar. ’\Tow the
roll w]n{,.h t‘L]{Bb 10 its embrace the rrl*eatel
]11.«:1%8 of nwtfﬂ Lhe 1‘0113 lmvmﬂ the %ame fh-

f re.:mtel fl Ibtli)l.l_ﬂllm crmtcd de‘remmne thede—

livery of the metal in a ¢urve in the direction’
of 1ts own rotation.
-1olls used for rolling Hat bars
‘usually placed on t]m bottom and the tongue-

~In practice, the collar-
or ‘‘flats’” are

rolls on top; hence (the draft being eqnalm

each roll) the metal tends to hug the bottom
roll and to curve downward with 1[ the greater
mass of metal being of course in tht, bott(}m
1, for the mroumtel ence only of the tongue

the metal, w hereas the under and each of the

sicle sur hce"s of the metal are in frictional con-
tact with the grooves formed by the.sides of

36

Jorm and construction of Lhe LOILMS neuded to .-

] N J

3
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the collars *”md the intervening surface of the

bottom roll. It is (‘*Vll’]&l"lb therelore that the
sides of the collars er mte P! Luner- excess of
friection in the bottom roll, 1‘11113 pertorm no
rolling work in 19(111{*1nn {)r drawing out the
metal.  Under these circumstances tlle tend-

‘ency above mentioned-in the metal to hug the
bottom roll and to curve downward in th% di-
rection of its rotation is in practice overcone

by the use of a guide which catches the point

“of the bar coming through the pass and strips

it from the roll, Whence it is delivered upon
N(}w such curving in the direc-
tion of the rolls’ 1*01:&1,1011 dueto ¢ excess of mere
frictional contact betwe een metal and roll, must
not be confounded with carving or tendelmv
to curve away from a roll {‘1’(]1{“‘1‘ laterally or

vertically, due to execess of work on the p‘u‘t ol

such roll, as hereinbefore explained. - The
CUIVE OT tendonw to curve in delivery either
laterally or vertically, due to excess of work
in one roll in either a lateral or vertical i-
18 technically known as ““excess of

ing?’ is %.;11(1 to have an excess of draft.
As it is manifestly desirable to have 2 Cer-

tain and regulated delivery of the metal to-
ward that pmnt where preparation has been
made to meet it, the action or effect of the
collars is sometimes increased by

making the

105

110

115

_ The roll, therefore, do- =
ing the greater work of reduction or "flmw
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On the other hand, should the bite or friction | templets illustrated being accurate drawings

of the collars, due fo their shape, be excessive,
the (ha,meters of the rolls are so related tlmt
they tend to counteract the collars’ said action.
In the former case the toproll, and in the latter
case the bottom roll, 18 given the larger diam-
eter, thus either aiding or opposing curvature
or tendency to curve caused by friction by
curvature or tendency to curve caused Dby
draft. - Now, in rolls where the grooves are
deep and the friction of the collars excessive,
the location of the parting-lines becomes ot
special importance. In the finishing- rolls
herein described the several locations of these
parting-lines are such that a perfect co-opera-
tion with the relative dratt of the different
orooves 18 secured, and particularly in the

~last finishing-pass, for 10 will be seen that the

- 2C

1D
(I

328
any of the other passes, as distinctly separate

40

than this to overcome the nle.ﬂter 1]

passing.

rail as 16 leaves the preceding pass (No. 10) is

of such form that an excess of work is put on its
long flange assald flange passes through groove
NO. 11 0[ the bottom 1"011—11013 merely enough

to secure a flow of metal at this point equa,l

to that in the rest of the rail, but enough more
etion of
this deep groove through which the f ange is
In other Words, the friction bemﬂ
relatively greater ab this point, that part of
the rail is treated for this one pass, where
reater nicety of delivery is required than in

from the rest of the rail. As the friction va-

ries with the temperature of the rail, and this

temperature itself, in practice, is to a certain
extent variable, Lhe. draft is made such that it

will equal or slightly exceed the greatest fric-

tion. - Were the parting-lines central at this

final pass, the tendency of this consftruction
“would be to twist or throw the rail up.
tendency, however, 18 counteracted by throw-
~ing up the parting-lines.
--tua] ly gripped at its point of contact wi
“parting-line of the rolls, while the fla

This

S VIr-
16h the
126 18

The rail is thu

- thrown up (considered as being acted upon

- the rail.
cessive {riction of the deep tongue in the bot-

50
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by the rolls separately from said rolls’ action
npon the rest of the rail) toward the rest of
Thus 1s the flange {reed from the ex-

tom roll, while at the same time the rail, as a
whole, is delivered straight and true.

ing-lines at the final pass cannot at all inter-
fore with the differences in diameter of the
rolls in the passes elsewhere situated. With
regard to the locations of the other p'n ting -

lines in the finishing-rolls, and the effect of
said locations upon the delivery of the metal
from the other passes in said rolls, 1t can only
be necessary, atter the very full explanations
already made of the dimensions of parts.and
of the effeet of location of parting-lines gen-
erally, to call attention to the several tem-
whereon the several
parting-lines at the respective passes are in-
By referring to said

plets of said passes,

dicated by the letter .
templets and to the geneml view, Iig. 2, (the

It is
quite obvious that this location of their part-

sy

I

some form of _Gllail* or otherwise.
case the rolls can be modified without depart-

of the metal templets caretully taken from
rolls in actual use in which many tons of rails

| have been successfully rolled, ) those skilled in
the art can better comprehend how to con-

struct and proportion the grooves and to lo-
cate said parting-lines for either larger or
smaller rolls orheavier railsthan by anyfurther
verbal desceription. It will be sufficient, there-
fore, to state that after much pI'&Cth"ll and
costly experiment, as well as study, the rolls

in question were produced, and that by the co-

70

action in the finishing rolls of the parting-

lines described with the diifferential diameters

of one and the same groove, as well as with
the difference in mean diameters, or diameters
measured at theirrespective pltch -lines of two

opposite grooves, the draft in the series of

grooves 18 8o modifed or regulated as to
effect @ straight delivery of metal from the
PASSCS w1th0ub tearing it or overstraining its

powers of cohesion.

30

While the broad prineiples mﬂer]} mng this

invention are not claimed to be new per se,

vet said principles have been applied in 8o

novel a manner therein as to produce effects
not so produced in prior inventions., As facts
in roiling-mill practice, 1t 1s of 111’11:)01tf1nce to

-.conslder that turning a bar in the finishing-

rolls, uniike turning a bar in the 1*0110*]:11110—

rolls, 1involves, owing to greater length ELIJd.
flexibility of the bar, special preparation and
additional labor and delay, all of which is

costly, and the saving of which time and out-
lay it 18 desirable to "1(,(301111)11811 In this in-
vention throughout the whole finishing opera-
tion there is no turning from edge-rolling to
flat-rolling, or vice versa; and it may be fur-
ther observed that the parting-lines in -the
edeing-passes do not, s is usually the case,
follow the conveniences of construction after
the determination of other conditions, by

which means such locations exercise no posi-
tive but only a neutral influence; but in this

invention the other conditions of construction
coact positively with the locations of the part-
ing-lines, and thus is secured a straight de-
111‘*’61"‘5‘*’" of metal. The respective locations of
the parting-lines, however, are only claimed
relatively to the EI‘OOVBS respectively contig-

uous to said lines, as heretofore described, and

ill ustrated in the drawings.
1t may sometimes be the case thatthe blooms

to be rolled are too large to enter pass No. 1.

In such case the bIOUm can be sufficiently re-
duced in size 1In another groove or grooves
prior to its entry into pass No. 1.. It may also
happen that a rail may be required having its
bottom flanges reduced in width or upsetinto
a foot, or entuely obliterated to suit special
methods of fastening the rail in track, as into
In such

ing from the principles of constrgction ems-
bodied in this invention. We do not there-

- fore 1im1t ourselves to the precise or identical

OO0

95

105

ITO

120

LY
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~ forms of templet& shown, to the - 61{:11151{)11 {)f |
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every possible modification.

“We are aware that rails have been hereto- |

fOt‘B shaped by both flat-rolling and edge-roll-
o: but we are not aware that a rail has here-
totm e been produced by rolls having three

- dummies or flattening-passes and three edge- |
~rolling passes alternately placed and so de-
livering the billet as to fwoul 1S subsequent.

turning.

We are aware, also, that mere dlifu"enc{s in |

diameters of rolls is not new per se, and such
construction, per se, we donot claim. Nor do
we claim, as an artiele of manufacture, a rail
having the cross-section indicated by Lunplct
No, 11 Jknown in the art and to the trade as
the * Johnson rail;’? bub

-~ As of our 111?{31%1011 we claim—

1. A setof forming or roughing rolls for roll-
ing billets or ]1lg0t$a “into bars for flanged gir-
_depmﬂ& provided with three: edﬂmn -Passes
“and three flattening-passes or dummics of the
'espeetwe forms {lD‘SGllb[}d whereby the bil- |

let is transformed into the: demled form of bar,
with the flange of the proposed rail thr own
helow 1ts head ready for the finishing-rolls, so
that all neeeSSlLy ol Hat-rolling in Lh{, fll]lShll]“‘
opemtmu 18 avoided, &le‘at{ll’ltlcﬂ ly as set iﬂl'th
. A set of rolls for rolling flanged girder-
Jmls, having flattening-passes S of 11114.,(111{11 dratt

laterally, in which 1}&%&3{1& the tendency of the
~metal being rolled to curve sidewise, due to\

- sald unequ.@l draft, 1s obviated by tonn ues in

the upper grooves of sald passes and straig oht
delivery thereby SeCur ecl substantially as set
forth. -

3. A set of rolls for 10111110' flanged g 11‘del~
rails, provided with & ﬂf‘uttemn@ pass of une-

~qual drattlaterally, In which straight delivery
13 gecured by a tongue in the upper groove of

JJJJJJ

i

said pass, and also with an edging-pass, in
whicl E:Llclﬂht delwery 1S s&cured by means

of the 1rolls’ (hfferenee in diameter in said edg-
ing-pass, substantially as set forth.

4. A set of finishing-rolls for edge-rolling

flanged girder-rails, (mthout flat- 1011111g the

same, ) ll&hﬂﬂﬂ parting-lines located at their

-respective passes, as described and Shown, and

aseries of grooves of differential diameter each,
whereby the craft in saicl passes is caused to
vary at each of said diameters in inverse ratio
to said diameters, so that the rail is delivered
from sald passes without tearing or over strain-
111g 1ts metal, substantially as set forth.

. A set of finishing-rolls for edge-rolling
1ron or steel barsof irreg Lﬂ‘bl‘ forms of cross-gec-
tioninto flanged 011'1;101* -rails, (withount flat-roll-

1ing the E:aﬂﬂl(’;,) said rolls 11w:11'1g parting-lines

loeatetl at their respective passes relatively to
the difference in diamefers of the several
grooves Insaid passes, as described and shown,

hy means of which locations and differences in

diameter a long and deep flange of rail can be

passed out of the bottom grooves, free from the

bt}bmm 10ll, substfmtmlly as seb I'orth |
6. A setof finishing-rolls for rolling iron or
steel bars of irregular forms of cross-section

lines at said pass located as desceribed and

“shown, whereby the finished rail is delivered

btmlﬂht or uncurved and free from tendency

to curve toward either roll, thereby dispens-

ing with the usual str .-;Lig'htening operation af-

ter rolling, substantially as set forth.
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into flanged girder-rails,said rolls having equal |
| (llcllllebtl'ﬂb in their last pass, and their parting-
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Correction in Letters Patent No. 292,750,

i
'm

It is hereby certified that in Letters Patent No. 292,759, granted January 29, 1884,
upon the application of Arthur J.- Moxham aund John R. Tranter, of Louisville,
Kentucky, for an improvement in “Rolls for Rolling Car-Rails,” an error appears in
the printed specification requiring correction as follows: In line i, page 1, the words
“‘a symmetrical” should read an asymmetrical; and that the letters patent should Le
read with this correction therein to make it conform to the record of the case in the
Patent QOffice.

Sigued, countersigned, and sealed this 266h day of February, A. D. 1884.

[SEAL.] M. L. JOSLYN,
Acting Secretary of the Interior.
Countersigned:

R. G. DYRENFORTH,
Acting Commissioner of Patents.
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