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MACHINE FOR RENEWING OLD STEEL RAILS.

SPECIFICATION forming part of Letters Patent No. 608,378, da.ted August 2, 1898,
Apphcmtwn ﬁled Octnber 12, 1893 Serml No.487,975, (Na model.)

Io all whom Lt May COnCern:

Beift known that I, EDWARD W. MCKENNA
a cltizen of the United States, residing at Mil-

watukee, in the county of Milwaukee and State

5 of Wisconsin, have invented certain new and
usetful Impr ovements in Methods of and Ma-
chines for Renewing Old Steel Rails, (Case
‘No. 2,) of which the following is a full clear,

- concise, and exact descnptwn reference be-

10 ing had to the accompanying drawings, for m-
ing a part of this specification.
My invention relates to an improved ma-
chine for renewing old steel rails.

13 issued to myself July 3,1894, Thave descr 1bed

a method of renewing old'steel ralls, which

consists in reducing the cross-section of the
rail to make up for metal lost by wear or other
cause, but without limiting the reduction to

20 any particular portion of the cross-section,
‘theinvention being in this particular generic,
while the present applicationis for an inven-

tion specific, 1n that 1t relates to the redue-

tion of the cross-section of the head only.

25 As is well known, railsafter they have been
in use for some time become worn, especially
at the ends, due to the impact of the wheels
in passing from onerail to another. Itisthe
policy of some railroads to saw off the ends

30 of such rails when they have become worn to

- aninconsiderable extent, replacing the short-
ened rails in the track :zmd subjecting them
to further use. Such a practiceis ObJ ection-

~able, since it necessitates the use of rails of

35 less than the standard length in connection
with standard-length rails and increases the
cost of the track in requiring more rail-joints
and, further, increases the jar upon the train.
Furthermore, the ends removed are only

40 availlable as scrap, while if such material can
be restored to its original use it has practi-
cally three times the scrap value. Again,
after a rail has been used for some tlme the
tread becomes very uneven, due to a ‘‘shoul-

45 dering” of the metal thereof out of place. A

~ depression is caused in the tread, perhaps due
to the resting at a point thereon of a concen-
trated load, and as the wheels pass over the
depression the impact canges a flowage of the
50 metal until the depression becomes so serious

that the jar upon the train, with the conse-

raill.

' quent' injury to 1*'unnmg—gem" and fragile

merchandise, necessitates the removal of the
When the metal of the tread of the rail
has been thus shouldered out of place tosuch 55
an extent as to require its removal, the rail
heretofore has been unfit for further use in
its former capacity and has only found utility

as architectural iron or, when rerolled to rails

of smaller cross- ‘SGGEIOH as tramway -rails. 6o

Aguain, pieces of metal are.sometimes_ chipped

| from the end or side of the head of the rail,
‘due to some accidental occurrence, theleby
- | rendering its further use impracticable, while
In United StatesLettersPatentNo 522,228, rails in Speelal locations are subject to un- 65
‘even wear, as instanced by the outer rail on a

curve, in which the side of the head portion

becomes in time worn away to such an extent

‘as to require its removal.

My invention contemplates the renewing of 70
old steel rails when rendered useless or inef-
ficient as such in any of the ways above men-
tioned or in any othermanner; and it consists
in passing the rails throun*h rolls, whereby
the web and flange are mmntmned practically 73

intact, while the displaced metal in the head

is restored to its place and a symmetrical

‘head of the desired pattern is produced, the

cross-section of the head being generally re-
duced approximately in proportion to the 8o
amount of metal lost by wear or other cause,

‘but to'a greater extent, if necessary, to bring

the head to the desired: shape.

Oftentimes the tread of a rail becomes 80
uneven by shouldering of the metal out of 8s
place as to require its removal before the ends
or other portions of the rail become appreci-

ably worn away, and, in fact, in most cases
the depression caused at the ends of the rails

is in the nature of a shouldering or flowage 9o
of the metal, so that by my process the 1.@11
may be 'renewed by passing it through rolls
without necessarily materially reducmn* the
cross-section, the process then being in the
nature of a st aightening of the old 1&11 05
The machine for aeeomphshmn* ‘the above
process consists in its p1efeued form of a
traveling carriage provided with jaws adapt-
ed to grasp the web and flange of the rail

which has previcusly been Leated to the de- 100
sired degrec—1. e., to a temperature at which
the ﬂm*bo'n will not be materially affected—
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the carriage being then impelled forward, |

whereby the head of the rail is passed sue-
cessively through rolls that properly reduce
and form the same.

Although I prefer to use a machine em-
bodying the above-mentioned general fea-
tures, the proecess of renewing may be prae-
ticed, though less advantageously, by the or-
dinary rolls, in which the friction of the rolls
upon the rail furnishes the draft that impels
the rail through the rolls.  When thus prac-
ticed,there may of course be aslight reduction
in the web and flange portions of the rail, due
to the grasp of the rolls, but it would or could
beareduction of nomaterial extent,and there-
fore I desire that the expression ¢ practically
intact,” employed in the claims appended
hereto in reference to the maintaininge of the
original dimensions of the web and flange see-
tions, shall be construed in this broad sense.
- My invention will be more readily under-
stood by reference to the accompanying draw-
Ings, in which—

IFigure 1 is a plan view of the machine of

my mvention, a portion thereof heing shown
as broken away. Fio. ¢ is an elevational
view thereof. Fig. 3 is a scetional view on
line 5 3, Iig. 2. Tig. 4 is an end view of the
machine. Iig. 5 is a plan view of the cams
that actuate the jaws for clamping the rails
and of the mechanism that actuates the cams.

Iig. 6 is an elevational view, partly in scc-

tion, of a portion of the mechanism shown in
Fig. 3. | |

Like letters refer to like parts throughout
the several ficures.

1The machine comprises a standard or hous-

Ing «, supporting the rolls,and a traveling car-
riage 0, travelingin V-shaped ways provided
in the frame or bed ¢ of the machine. The
traveling carriage supports upon its upper
surface the jaws for elamping the rails. In
the drawings a machine having capacity for
handling three rails at a time is tustrated;
but any desired number of rails may be han-
dled atia time, determined by the desired ca-
pacily of the machine. Upon the under sur-
face of the carriage are provided racks 0’ 1,
which engage with gear-wheels 0° 0% driven
lirst in one direction and then in the other to
clfeet the reciproeal travel of the earriage in
a well-known manner.,

The jaws d d' e e 117, hetween which the
ralls are clamped, extend throughout the
length of the carriage, which is preferably
sulficient to accommodate thirvty-foot rails,
the standard Iength.  The outer jaws d and
J' of the outer pairs are made stationary,
while all of the others arc made transversely
movable, said stationary jaws heing provided

with lips * and /% that engage with corre-
sponding channels in the ecarriage for securely
maintainingsaid jawsin position. The trans-
verse movement of the remaining jaws is of-
Lected by the cams ¢ and 7, which ave adapted
Lo rotate about vertical axes, cach ecam com-
prising a pair of Teaves arranged on either

side of the axis of rotation, the peripheries
ol the leaves being arcs of circles cecentric
to the axis of rotation or other curves possess-
ing a varying radius of curvature. These

~cams arc located between the adjacent jaws

of adjacent pairs, and when they are so turned
that the edges of the jaws éngage with those
portions of the cams nearest the axis of rota-
tion the jaws are opened and the rails may
be inserted or withdrawn, while if the cams
be so turned that the edges of the jaws engage
with portions of the cams more distant from
the center the jaws of the respective pairs
are caused to approach and clamp the rails.
I preferably employ five such pairs of cams
located at distances along the jaws, and in
orderto prevent bending of the jaws at points
between the locations of the cams the por-
tions of the jaws intermediate between the
cams are made of an increased transverse di-
mension. |

The journals upon which the cams rotate

oxtend downward through the bed of the car-

riage O and are provided with arms ¢ ¢/, rigidly
secured thereto or formed integral therewith.
The slotted ends of said arms engage with a
pin /&, provided upon the reciprocating cross-
head /. When the cross-head is in the posi-
tion shown in full in IFig. 5, the cams are so
rotated that the jaws are caused to engage

with the portions of the cams of aoreatest ra-

dius of curvature, and in consequence the
Jaws are pressed apart. When the arms 7 ¢
have been moved by the travel of the eross-
head to the left to the position indicated in
dotted lines, the eams arc rotated until the
engaging surfaces of the eams become those
of lesser radius of curvature and the edges
of the engaged jaws may be hrought toward
one another. The piston-rod 42 upon which
are mounted the several eross-heads that con-
trol the movements of the cams, is sceured to
a piston A% that may be actuated by water,
steam, or in any preferrced manner, the driv-
ing {luid being conveyed to the cylinder
through flexible pipes or by asleeve-pipe; hut
an expedient whereby fluid may be conveyed
to a moving cylinder being old and forming
no part of my present invention in its indi-
vidual eapacity I have omitted it from the
drawings for clearness.

In the operation of the cams it is necessary
that the foree eausing the approach of the
Jaws to clamp the rail be checked when {he
ralls have been securely elamped, as other-
wise, the whole of the rail being heated, the
tendeney would be to compress the web and
lange and distort the shape of the rail. This
checking may be accomplished by providing
means for eutting off the motive fluid when
the piston has traveled a definite distance by
counterbalancing the pressure on the piston
by a gradually-increasing force or in any pre-

ferred manner; but as this forms no part of

Iy present invention in its individual eapac-

ity T have not deemed if neecessary to 1llus-

L frate this foature.
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The jaws are so shaped upon their faces

that they conform to the shape of the flange
~and web portion of the rail, while the upper

surfaces of the Jaws are proportioned to con-
form to the proper shape of the under sur-
face of the head of the rail, so that when the
rail is clamped between the jaws such portion

- of the head as may have been pressed below

the proper height by wear will be ratsed.

The first set of rolls.m m through which

the heads of the rails pass are Joumaled to
rotate about vertical axes and act upon the
sides of the heads. The rolls of the respec-

tive pairs are located at such a distance apart
that the width of the head after passing
therethrough will be the same or less than
the width of the head at the completion of
the process of renewing. The heads of the
rails after having passed through these rolls
pass suooosswoly through peupheml chan-
nols provided in hor 1zontally -journaled rolls
The width of each channel I prefer-
ably make equal to the desired width of the
head of the completed rail, while the depths
of the channels vary, the depth of each be-
ing somewhat greater than the depth of that
of the succeeding roll. The head of the rail
having been rendered greater in height than
the desired height of the completed rail in
passing through the first set.of rolls, the first
roll n serves to slightly reduce the height of
the head of the rail, pressing the metal to the
side, thus increasing the width of the head.

The next roll serves to still further decrease
the height and increase the width of the head,

while the last roll, which is completely filled

by the metal of the head in 1ts passage, 1m-

parts to the head the proper height and width
and the proper shape. The rolls are jour-
naled so that the rotation is imparted thereto

by the friction of the rails in passing thete- |

thl ough.
Althmwh plefol able, it is of course not es-

~ sential that the width of the channels in all

45

50

55

of the rolls before the last be equal in width
to the desired width of the completed rail,
and the several widths may be so cumnn'ed

| and brought to the proper shape.

1 have
found that a more durable rail is produced

by oomplotmﬂ' the rolling process by force ap-
phed in the direction of the line of work, since
the metal is thus rendered more oompaot in
the tread of the rail and its life prolonged,

‘the metal in the tread of the rail being at the

same time compressed for some dlStELILGG from
the surface, and a compact structure with a,

tough outerskinstrongly resistant to wearwill
- be formod

In application Serial No. 487,875
I have claimed, broadly, the process of 1011-
ing the head of arail by first imparting thereto
a less width and a greater height than the de-

-sired dimensions of the head of the completed
‘rail and then bringing the head to the desired

shape by pressure imparted thereto in the di-
rection of the line of work, and I desire, there-

fore, to limit the present case so far as it per-
‘tains to this feature to the particular adapta-

&l

70

75

80

tion of this process to the renewing of old

rails by operating upon the head thereof.
~ The rolls of the machine being adjusted to
turn out a renewed rail of a particular shape
and section and the old rails being worn away
in different degrees, it is evident tha,t 1N S0IMe
rails the cross-section of the head will be re-
duced almost in exaet proportion to the
amount of metal lost, while in other cases the
cross-section will be reduced more than in
proportion to the amount of metal lost, in
which latter case a small portion of metal will
be removed entirely from the head. Itiswith
these facts in mind that in the claims ap-

go

95

jgsle

pended hereto the expression ““reducing the
cross-section of the head of the rail to mako |

up for the material lost by wear or other
cause and to bring the head to the desired

shape” has been usod which is to be con-

| strued as meaning thot the cross-section 1s

reduced in exact proportion to the material

lost when such reduction will bring the head
to the desired shape or nmiore than in exact
proportion when such exfra reduction is nec-
essary to bring the head to the desired shape.

When the rail is defective from shoulderi ing
of the metal out of place, only the head may

relatively to the decrease in the height thcxt | be rerolled without a marked reduction of the

the head will completely fill each channel as

it passes therethrough.

In the above- desoubod machine the JELWS
are rendered movable while the rolls are
fixéed; but to reverse this construction and
mahe the jaws stationary and the rolls mov-

able I consider as within the scope of my in-

vention.

60

While I prefer to use a machine as above
described in renewing the raill—thabt is, a ma-
chine in which the head is first decreased in
width to a dimension less than that of the
completed rail, the finishing process consist-
ing in bringing the head to Lho desired shapo
by f01 ce opphod_ to the top of the head and in

. the direction of the line of work—my method

may be practiced by the use of horizontal
rolls alone or in any other manner in which
the metal of the head may be redistributed

cross-section, and I consider such an opera-

105

110

115

tion as this to come within the purview of the

expression referred to.

Shoyld the head of a rail be worn owoy to

such an extent that not sufficient metal is left

120

in the head to furnish material for a renewed
head, I flow a portion of the metal of the web .

into the head bv a ¢“transferred” proeess: -
h y 3

but as this forms the subject-mattter of an

application, Serial No. 487,976, filed concur-
rently herewith I will not desm 1bo this mothod
farther.

In my applieation, Serial No 487,875,_1161&

125

| tofore referred to I have olmmod broadly, the
ceneral features of the maohmo herein par-
‘moulm ly described, and in this application I
have drawn the claims to such features of
the machine as particularly adapt it to first

| rednece the width of the he.ﬂd and then com-

130
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plete the process by rolling in the direetion of

~the line of work.

Lt

It will be observed that the machine above
deseribed, by theinsertion of proper jaws and
rolls, may be used for renewing rails of va-

- rious standard shapes.

- claimas new, and desire to seeure by Letters |
DPatent, is— - o

1o
- bination with means for maintaining praeti- |
~cally intaet the web and flange portions of
the rail, of means for reducing the width of
the rail-head without constraining the flow of |
metal toward the top of the head, and means
for deerecasing the height of said head and for
limiting the trapsverse flow of the metal of |
| ing depth, substantially as desceribed.

1. In a machine for rolling rails, the com-

~the head, substantially as deseribed.

:520'

2. The combination in a machine for roll- |
g ralls, with means for maintainin o practi-

~cally intact the web and flange portions of the

~ the head, and means for deereasing the height

e

40

::‘LS

rail, of means for constraining said rail from

warping or bending approximately through-

out the entire Iength thereof, means for re-

ducing the width of the rail-head without re-
tarding the flow of metal toward the top of

of said head and for limiting the transverse
flow of the metal of the head, substantially
as described.

3. Inamachine for rencwingrails, the com-
bination with means for maintaining practi-
cally intact the web and flange portions of
the rall; of rolls disposed to bear upon the
sides of the rail-head and adapted to reduce

the width thereof without constraining the
ftow of metal toward the top of the head, and
a roll or rolls bearing upon the top of the
head adapted to reduce the height of said
head and constrain the lateral flow of the
meotal thereof, substantially as deseribed.

+. Inamachine for renewing old steel rails,
the combination with rolls adapted to act sue-
cessively upon the sides and the top of the
head of the rail, of a traveling carriage pro-

vided with jaws adapted {o grasp the web !

Ilaving described my invention, what I |

608,378

| and {lange of the rail and maintain the same
intact, substantially as deseribed. =

0. Inamachine for renewingold steel rails,

the combination with a fraveling carriage
provided with jaws adapted to grasp the rail,
of vertically-journaled rolls adapted to act
upon the sides of the head of the rail, and
horizontally-journaled rolls adapted to act
| upon the top of the head of the rail, substan-
tially as described. . R

50

.

6. Inamachine forrencwing old steel rails,

rolls adapted to act upon thesides of the head

the combination of a traveling carriage pro-
~vided with jaws adapted to grasp the rail, of s
:60 |
~of the rail, and a serics of horizontally-jour-
‘naled rollsprovided with peripheral channels,

sald channels being of successively-diminish-

7. Inamachine for renewingold steel rails,

the combination with means for advancing
“the rail, of rolls adapted to act upon thesides
of the head of the rail, the peripheries of said
rolls being at a distance apart less than the
(desired width of the completed rail, a series
of rolls adapted to sucecessively act upon and
diminish the height of the head of the rail,
and means for limiting the transverse flowof
| the metal of the head, substantially as de-
-S(ﬂ'ibed."" : - N - o

8. Inamachine for renewing old steel rails,

70

75

the combination with the traveling carriage b
-provided with jaws d d', e ¢/, ff', adapted to
clamp therails, of theseries of cams g hadapt-
-ed to cause the approach of the members of
‘therespective pairs of jaws toclamp the rails,

the rolls m me adapted to act upon the sides

-of the headsof the rails, and the rolls n 2’ 2.°
-adapted to complete the process of renewal,

substantially as deseribed.,
In witness whercof I hereunto subseribe m ¥y

‘name this 11th day of Oectober, A. D. 1895,

EDWARD W. McIWKENNA.
Wiltnesses:
JNO. I. SABIN,
N. L. CornnAaMnin,
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