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To all whom it may COnCer:

Be it known that I, ARTHUR J. MOXHAM of
Johnstown, in the county of Cambria and State
of Pennsylva,n‘ia,* have invented a new-and use-
ful Improvement in Rolls for Rolling Grooyed
Girder-Rails for Street-Cars, which invention

or improvement is fully set forth and illus-

trated in the following .spec,lﬁcatlon and ac-
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companying drawings.

The object of this invention is to provide a
set of rolls for rolling grooved girder-rails
with grooving passes in regular course of roll-
ing to ﬁnlshed form, thereby avoiding special
rollmg devices.

The invention will first be partlcularly de-
scribed, and then Speclally set forth in the
claims.

In the aecompanymg drawings, Figure 1 is
a front elevation of aset of roughmw -rolls,and
Fig. 2 a front elevation of a set of ﬁn’ishing4

rolls, in which figure alone the invention now |

1o be described is embodied.

25

30

In said figures the passes in the rol]s are
numbered from 1to 11, inclusive, and the sev-
eral parts indicated, respeetlvely, by letters as
follows: Pass No. 4 Is a dummy pass. Nos. 9
and 10 are dummy grooving passes. All the
remaining passes areedging passes. Theshape
of the bloom, its several changes effected,and
the shape of thesﬁnished rail are indieated by

- section-lines filling up the contour of the sev-

eral passes like templets. Thesesection-lines

~ indicate, therefore, the shape of the mass of

35

‘metal asitleaves each of the respective passes,

not as it enters the same. The hot bloom is
first run into and through pass No. 1; thence,

~ without turning, successively through Nos. 2

40

and 3; thenceturned onthe flatand run through
the dummy pass No. 4; thence on edge again
successively through Nos. 5, 6, 7, and 8; thence
on the flat. suceessively through the dummy
grooving passes Nos. 9 and 10, and thence on

- edge through the final ﬁmshmg pass ‘No. 11.
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portion or head of the rail

In the said passes the operations performed
upon the metal are as follows: In the rough-
ing passes Nos. 1 to 6, inclusive, the several
shapes of the passes so distribute the draft
upon the metal ag to quickly roll out and re-
duce the web and its stub end, while leaving
a sufficient mass of metal to form the upper

In the first two |

=l

finishing passes,Nos 7 and 8, the web and un-

der part of the head of the I‘&ll are virtually
completed, No. 8, however, excessively reduc-

ing the thlckness of the Web as will be here-
inatter more particularly described. 1In the

‘dummy grooving passes Nos.9and 10, the lat-
ter, being next to the last, techmc&lly known

as a “‘leading pass,’”’ the oroove is put 1n the
head of the rail, andh at 'Ishe same. time said
passes reduce to finished proportion that part
of the head marked d therein, as will be here-

‘inafter more particularly described. Pass No.

11 finishes the rail complete as will be herem-

after more particularly described.
- The passes Nos. 1 to 7, inclusive, need no
further description, the sa,me being 111113131 ated
as of good design for passes preliminary to,
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those- in which the invention herein claimed -

is carried out; but said preliminary passes form
no part of my said invention.

/<

It may be proper here to state, though well

known to those skilled in rolling-mill practice,

that the term ‘‘dummy pa,ss” is applied to

such passes as cause a flow of metal across

75

them, (that is, longitudinally of the rolls,) in-
stead of the metal being rolled out and elon N

gated in the direction of the rolls’ rotation—
that is,transversely to thelir axes.
ing action is generally local, parts of the mass
of metal bemg thus w1dened while the re-

This w1den-'
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mainder is subject to such amount of elonga-
tion only as will prevent distortion during the

passage of the mass of metal through the pass.
In pass No. 9 the groove to be put in the
head of the rail is first started. In order to

prevent distorfion in the partly-formed rail
and to secure an even flow of metal, space le.
left for spread of the head at the pemts a o

and work or draft is put upon the point b. 90 |

The vertical draft thus put upon the point b.

tends to enlarge or upset the web ¢ ¢;, hence

the equalizing-draft put upon the various

points is no greater than will suffice to pre-

vent dlstortlon during the grooving of the
head of the rail. Greater speed,; however, is
provided for on the side &’ than on the side a,
as, the beveled side of the groove tending more

that way, the spreading tendeney IS more con-.

centrated on that side.
In pass No. 10 the action 1s but a continua-

“tion of that In pass No. 9, the head of the rai}
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being further widened by the spreedlng of

~the. groove, and the groove as such finished.

IO

- sary truing-up draft in said final pass.
‘i8 furnished to the final finishing pass by the
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Pass No. 10, as the ‘‘leading pass,’’ thus fur-
nishes to pass No, 11, the final finishing pass,

a rall shoawing 1n cross-section a groove_of

greater width than is required for the finished

rail, and a web e]so of some excess of thick-
nees but having that part of the head marked

d rednced to finished size required, and the
parts a a’ of the head only large eneugh to
provide sufficient metal to receive the neces-

dummy, grooving passes a Section of metal
which must receive work or draft over its
whole exterior or contour to a sufficient ex-
tent to obviate all twisting or distortion when
bringing the rail true to the requlred ﬁmehed
shape.

It will be observed that the necessary action

of the dummy grooving passes Nos. 9 and 10

is to ‘“‘upset’’ or thicken the web ¢ ¢ of the

rail, as has been above referred to, and, as has
also been mentioned above, that said web had
previously been rolled suﬁiclently thin when
the rail left pass No. 8 As, in order to ac-

complish the other operations desired in passes

Nos. 9 and 10, 1t 18 necessary to upset the web
¢ ¢ therein, the provision of rolling down the
web so as 60 leave pass No. 8 sufficiently thin
causes the upsetting in passes Nos. 9 and 10,
to restore said web to only the thickness re-
quired for truing-up the same in the final fin-
ishing pass No. 11.

In consequence of the dummy grooving
passes Nos. 9 and 10 thus delivering to the
final finishing pass, as above mentioned, a sec-
tion of metal having a groove therein. wider
than is required in the head of the finished
rail, two advantages are obtained: First, the

metal'is worked down at the points d in eaid_

grooving passes to practically the required
finished size; and, second, provision is made

for edge or side draft in the final finishing

pass, which action and *‘truing-up’’ only are
required to completely finish the rail. The
effect of such side draft on the part d of the
rail in the final pass No. 11 is, therefore, not
to entirely elongate or draw out said part, but,
while closing it 1n, to thus narrow to accurate
gage the groove in the head of the rail, the
parts ¢ @’ of said head and the web c c bemg
at the same time ‘‘trued up’’ by being elon-

gated or drawn out sufficient only to prevent

distortion by the 0perat10n of s0 closing said

groove.
I advisedly use the term “dummy groov-

1ing?’ as applied to passes Nos. 9 and 10, in .

contradistinction to the ordinary arrangement
of passes for eftecting the grooving of rails,
wherein a side flange is first rolled out
straight in one set of passes and then turned

up in another pass Or passes to form a grooved

head. -

It has heretofore been the custom to treat
the grooving of girder-rails separately from
~ their rolling, either by first rollingout a side

Thus
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' flange or tram and then t'urning up the same,

| must be provlded for.
I ation the invention herein described has been

A

as above mentioned, In separate shaping-
grooves, or by prowdmg a 8pecial pair of 70

‘tongue-rolls for this purpose, generally placed
‘immediately in front of the final pass, or else
‘the whole 1mass of metal is acted on at onte

by ¢ quartering’’—that is, it is rolled between
two vertical and two herlzental rolls at the
same time, thus securing simultaneous sprea.d

in two planes
By the invention herem described and

75

claimed the grooving is effected in a regular

course or manner, without special side appa-

‘ratus or manipulation, by passing the metal

through rolls provided with passes 80 shaped
and adjusted, as described, to each other that
an earlier pass anticipates by an excess of
work the work to be performed in a succeed- 85
ing pass or passes, wherein a restoration of
form is effected by a readjustment of such ex-
cess while performing other shaping opera-

‘tions. In considering this method of grooving

a girder-rail it must be borne in mind that a

broad distinction exists between such method
and the ordinary method of grooving a flat
rall. In grooving a flat rail the whole shape
and body of the rail are brought within the
zone of action of the plane in which the rolls
revolve, and the rail can be finished without
turning; but in rolling a deep girder-rail roll

90
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‘action 1n both planes is necessary; hence the

rail, in order to be rolled, must be turned in
the 10113 and such twofeld rolling operation
In such twofold oper-

100

embodied and adapted bhereto In thé manner
above set forth. |
The rolls illustrated in Figs. 1 and 2 are 105
shown two-high; but they may be made three-
high, if preferred I do not limit myself to
the exact shape of head and stub-ended web of
rail shown, as it is evident that the exact con-
tour of said parts 18 not necessary to the prin- r 10
ciple or to the actual operation of my inven-
tion., o
Having thus fully described my said im-
provement as of my invention I claim— .
1. A set of rolls for rolling grooved girder-
rails, provided with one or more dummy groov-
ing passes, as 9 and 10, conformed to the gen-
eral shape of the finished rail desired, and
having each a tongue shaped subetanmally as
described, whereby an excess of spread and a

I15
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larger @roove are imparted to the head of the

partly-finished rail than is required when fin-
ished, while substantially finished thickness
is imparted to the other parts of the rail, sub-
stantially as and for the purposes set forth.

2. ‘A set of rolls for rolling grooved girder-
rails,provided with a preparatory edging pass,
as 8, for excessively reducing the thickness of
the web of the rail, and with one or more suc-
ceeding dummy gr_eoving_paeeee,.as 9 and 10,
for imparting excessive spread of head and
size of groove therein, whereby the upsetting
action of said succeeding passes upon said web
is cansed to restore only the necessary thick-
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ness of web, substantially s a’nd-_for- the pur-

poses set forth. |

3. A set of rolls for rolling grooved girde’r-.

rails, provided with one or more duminy groov-

5 ing passes, as 9 and 10, having each'a tongue |

shaped substantially as described, to excess-
ively spread and groove the head of the rail,
and with a finishing pass, as 11, of the true

| shape of rail required, whereby said excess of

spread and groove are corrected and the fin- 12

ished rail deliveied free from distortion, sub- ?

stantially as and for the purposes set forth.

o - ARTHUR J. MOXHAM.
Witnesses: . -

W. J. MURPHY,
i~ W. E, HooPES.
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