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INITED STATES

PatentT O

WILLIAM J BRADLEY OF TROY NEW YORK ASSIGNOR TO TIIE CONTIN UOUS

RATL-JOINT COMPANY OF AMERICA,

OF NEWARK NEW J ERSEY

METAL- RO-LL'ING---- MACH lN ERY.

SPECIFICATION formmg part of Letters Pa,tent No. 611 603, da;ted October 4, 1898
| Apphcatmn filed January 28, 1898, Sen&l No. 668, 246 (Nu mndel )

To all whom it may concern:
Be it known that I, WiLLiAM J. BRADLEY,
of the city of Tloy, county of Rensselaer
State of New York, have invented new and
5 useful Impmvements in Metal-Rolling Ma-

chinery, of which the following is a Spemﬁca—-

tion.
My invention relates to metal-rolhnfr ma-
chinery for shaping the bars of metal from
1o which, when cut in cross-section, plates-are
produced for connecting ra,ilroad-'rails, such
as are shown and described in Letters Pat-
ent No. 427,017, with my improvements more

particularly relating to the mechanism shown

15 and described in Letters Patent No. 481,697,

for rolling the bars from which such con-

necting-plates are cut, it being the object of

my improvement to make the initiatory and
finishing passes by which the V-form entrant- |

20 groove made 1oncrlt11d1nally in the bar being
| 10116(:1 may be varied in measurement and

form to adapt this entrant-groove formed in

the bar when cut into seeflons to receive any
one of the varied form of rail-base flanges in

25 use and to adapt the roll parts forming the

initiatory and finishing passes to be repmred
‘when worn. By makmu' the roll parts which
form the initiatory and. ﬁmshmn* passes de-

~ tachable the parts forming the 11:11131&13013? pass
30 may be given an area which will regulate the

amount of metal per lineal foot to be con-

tained in the finished bar, and by changmw
the tonguing part of the roll forming the fin-

ishing pass “the form given to the “entrant-

35 groove of the bar bemﬂ' rolled will receive the

Dbase of the rail of which the tonguing part of

the roll is the counterpart in cross- secmon
Accompanying this specification to form a
part of it there are two plates of drawings

40 containing six figures illustrating the a;pph-l

cation of my 1111p10vements with the same
d631gna,t1011 of parts by letter reference used
in all of them.

Of the illustrations, Fw*me 1 is a view in

. 45 side elevation of a train of rolls detached from

their housings, and showing the grooved

the rolls forming the “6\"61 al passes in central
| vertical section. Xig. 2 is a central vertical
5o section taken lengitudinally through one of

sleeve parts and the tonguing sleeve parts of |

parts forming the initiatory and finishing

passes shown as made detachable, with the
roll parts between theinitiatory and finishing

passes formed integrally with the core or
shaft.
detachable roll part of the initiatory pass.
Fig. 4 is an edge view of the tonguing roll
pa,rt shown at B I‘w 3. Figs. 5 and 6 are sec-
tions of differing forms of tonﬂumﬂ* roll parts

Fig. 3 is an end view of the tonﬂ*umw |

| as deta,e_hed f_rom its housings, with the roll
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of the ﬁmshmfr pass, with ouly the tonguing

parts of the 1011 parts shown.

The several parts of the mechanism thus
illustrated are designated by letters of refer-
ence, and the func‘mons of the palts are de-
seribed as follows:

The letters A designate the shafts or cores

of the train, each of whleh is provided with :

jour nals A’ arranged to be rotated in bear-

| ings in housmﬂ*s wmc,h being of the nsual
-Well known form are not shown : |
The letters P, P’ P, P3, P4, P° and P°des-

ignate the successwe passes of the train. The
{ initial pass P is formed by sleeve parts upon
the middle and lower sha,fts, the sleeve on

the bottom shaftof the train being composed
of the two sleeve-sections S and S" and on the
middle shaft of the two sleeve-sections S*and
S8, with the outer side of this passinclosed in
p:;ut by the nut or collar C. The pass P’ is
formed by the sleeve part S* on the upper roll-
shaft and the sleeve part 5° on the middle
roll-shaft. The pass P? is produced by the
sleeve parts S°and S7, the pass P by the sleeve

parts S and 8% the pass P* by the sleeve-sec-
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tions S and S on the middle roll- shaft, and

the sleeve-sections S¥. and S™ on the lower

roll-shaft, the pass P° by the sleeve-sections
S and S on the upper roll-shaft, and the
sleeve-sections S'7 and S on the miiddle roll-
shaff, and the
St and S® on the lower roll-shaft, and the
sleeve-sections S* and 5% on the mlddle 1011-
shaft of the frain.

vided with shoulders H, against which the
roll parts forming the 11:11131&1 and finishing

passes abut when attaehed and the letters B -

designate a spline or feather longitudinally

formed on each of the shafts or cores A, and

‘pass P° by the sleeve-sections

- 95
The shaft or core A isin each 111513&11@@ p1 o-

ICO

the cores or shafts of a train of rolls, shown | the letters 5% designate & slot produced on

-u
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the interior surface O of the sleeve parts, by
which when the sleeve parts are entered upon
the shafts A, with the spline B entered with-

- In the groove 5%, the sleeve parts are pre-
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of the initial pass.

vented from turning on the roll-shafts or
core.

Each of the roll-shafts or cores A is at each
of its ends at T threaded to receive a retain-
ing nut or collar C, C?, and C3, by which when
screwed onto the threaded part of the roll-
shaft or core the detachable sleeve parts
forming the initial and finishing passes are
securely held in place where abutting against
the shoulders I, with the other sleeve-sec-
tions arranged on the shafts or cores A be-
tween the initial and finishing passes when

these intermediate passes are formed by

sleeve parts instead of being made integrally
with the roll-shafts A.

The initial and finishing passes of a train
of rolls wear more rapidly than the interme-
diate passes, and where the initial and fin-
ishing passes are constructed to roll a bar
having an entrant-groove which is longitudi-
nally formed therein the tonguing part of
the roll employed to form a part of the pass

to produce this entrant-groove will wear away

more rapidly than any other roll parts of the
pass from the fact that there is a frictional
contact with both sides of the tonguing roll

part which tends to reduce it in width by

wear, and this so oceurring has the effect tore-
duce the width of the groove which the tongu-

ing roll part forms in the bar, while the wear
upon the other parts of the pass tends to en-

large its cross-area. Where accuracy is de-
sired in the cross dimensions of the entrant-
groove formed in the bar being rolled and
shaped by the finishing passto adapt its cross-
sections to answer the purposes for which
they are designed, these attendantdifficulties
become very important. As .the tonguing
roll part of the finishing pass must from ne-
cessity have more entrant projection than
the tonguing roll part of the initial pass, it
wears away more rapidly than the same part
When new rolls are re-
quired to meet this condition, they are very
expensive and greatly inerease the cost of the
product. |

As the rails of most of the railroads have
the same general shape as regards their tread
and waist, yet they have varying forms of
base-flange, of which one is shown at b’, Fig.
o5, and another at {° Fig. 6, and require fish-

plates having a corresponding form of V-

form recess to fit the rail-base for which they
are to be applied. DBy having a tonguing
roll part adapted to templet with each of
these differing forms of rail-bases and with
the tonguing roll part adapted to detachably
connect with the finishing passthe same train
may be made adapted to produce the desired
torms of entrant-groove without changing
the other passes of the train, inasmuch as the
wear of the latter merely increases the thick-
ness of the metal outside of the V-form

groove, which until this increased thickness
reaches considerable development is unim-
portant. In adapting this final pass P° to
produce in finishing effect (by changing the
tonguing roll part of the pass) such measure
of angularity and shape as may be required
the tonguing part of the roll to be used is
made to have the same bevel or taper as the
base of the rail to be fitted, with the tonguing
roll part arranged to be passed on overthe mid-
dle core or shaft A of the train to occupy the
position shown at S* of Fig. 1and G7of Fig. 2,
with the tonguing roll part arranged on the
shaft or core, with the spline B within the
groove S* in the tonguing roll part, with the
latter abutting against the grooved roll part
S*! of the same pass, and with the last-named
roll part abutting against the shoulder H of
the shaft or core and with the nut or collar C*
screwed up on the shaft or core and with itin
contact with the outersurface of the tonguing
roll part of the pass to keep it in place.

All the passes of the train illustrated are
provided with a tonguing roll part in differ-
ing measure of entrant projection and by

which, as the bar is being rolled by the sev-

eral passes, it 1s shaped 1n lateral distribu-
tion of metal at each side of the entrant-
groove for the operation of the finishing pass,
where the entrant-groove formed longitudi-
nally in the bar must have a fixed measure-
ment in cross-section to adapt it to the form
of rail-base to which it is to be applied.

As the passes located intermediately of the
initial and finishing passes serve only to give
the rolled metal approximate form, there is
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less strain and wear at those points, and, if de-

sired, the intermediate passes may be formed
on the solid core or shaft, as shown at G in

Fig. 2, with the initial and finishing passes

formed detachably of sleeved parts, as shown
at G', G*, and G? and secured upon the core
or shaft by nuts G%, G°, and G, '
When a pass-sleeve roll part contains in
revolution in its eircumferential face an en-
trant-groove, as shown at F of Fig. 1, the
wear upon the sleeve tends to widen out the
groove, and by dividing the sleeve part on the
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line L of Fig. 1 when the pass-surfaces are

worn away enough to widen out the cross-
area of the groove which they inclose, by re-
moving the sleeve parts of the roll and plan-
Ing down what are their contact-surfaces
when in position on the roll-shaft or core the
required cross-measurement may be restored

to the pass and the expense of a new set of

rolls avoided.

As the initial pass regulates by its form
and area the amount of metal per lineal foot
contained in the bar to be shaped by it and
the intermediate passes and finally and accu-
rately completed by the finishing pass, the
latter and the initial pass are in a measure
differently constructed as to form to do their
functional part of the work, and while these
passes operate connectedly they each really
perform functions which would be the same
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whether they were operated together or sep-
arately. | | |

I am aware that it is not new to provide an
ordinary train with rollshaving passes formed

5 therein by detachable sleeves, and I make no

1O

20

claim thereto, broadly considered; but with

the construction herein deseribed, wherein

eachpassisprovided with a tongue and groove
intermediate of the side walls of the pass,

whereby the metal is divided according to a .

measured ratio which is maintained through-
out the rolling of the bar, the detachable pass-
sleeve rollers of the initial and finishing
passes perform new functions by which I am
enabled to use the intermediate passes for
rolling different forms and weight of bars
from which to cut sections forming rail-con-

necting plates adapted to various forms of

rail-bases and which has not been before ac-
complished. | | |

While I have shown the detachable roll-
pass parts of the initial and finishing passes
as secured upon the train roll-shafts or cores
by nuts or collars threaded thereon, any well-

known means other than that shown may be .

used to perform the same office. .
Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

20
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ent, 18— |

1. In a rolling-mill train, and in combina-

tion a plurality of rolls provided with initial,
intermediate, and finishing passes each pass
having a tongue and groove intermediately of
its side walls for partly dividing a bar of metal
longitudinally and maintaining approxi-
mately the same given ratio of metal in the op-

- posite sides of the bar throughout the rolling

40

operation, with the finishing pass constructed
with its tonguing member detachably secured
upon the roll-shaft which operates it substan=

Y

~ tially as and for the purposes set forth.

45

2. In a rolling-mill train and in combina-
tion, a plurality of rolls provided with initial,
intermediate and finishing passes each pass
havinga tongue and groove intermediately of

1tg side walls, for partly dividing abar of metal

longitudinally, and maintaining approxi-
mately the same given ratio between the

masses of metal in the opposite sides of the
bar, throughouttherolling operation,with the |

initial pass being formed of sleeve parts, de-

tachably secured to the roll-shafts or cores

which operate them, substantially as and for
the purposes set forth. - AR

3. In a rolling-mill train and in combina-
tion, a plurality of rolls provided with initial,
intermediate and finishing passes, each pass
having a tongue and groove intermediately of
its side walls for partly dividing a bar of metal
longitudinally, and maintaining approxi-
mately the same given ratio between the
masses of metal in the opposite sides of the
bar, throughout the rolling operation, and
having the initial and finishing passes formed

in sleeves detachably secured upon the roll- ¢
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shafts by which operated, substantially as

and for the purposes set forth.
4. The combination with a train of rolls hav-

1ng passes for rolling a bar provided with a
| longitudinally-arranged entrant-groove, and
having approximately in cross-section the

form herein described; of an initial pass

having a tonguing part arranged between

two separately-formed side walls, with each

of thesleeve parts forming the latter and the
tonguing part connected detachably to the
roll-shaft which operates them substantially

as, and for the purposes set forth.

70
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5. Thecombination with a train of rolls pro- '

vided with passes by which a bar with a lon-

80

gitudinally-arranged entrant-groove may be -

' rolled to have the form approximately in

cross-section herein described; of a finishing
pass made with a grooving part divided cen-

trally and circumferentially to the groove in
two sleeve-form parts; and a tonguing roll
part and a sleeve-form part on the codperat-

ing roll; with the sleeve parts and tonguing

parts of the pass detachably connected to the
‘shafts or cores by which they are operated

substantially in the manner as and for the
purposes herein set forth. |

Signed at the city of Troy, New York, this

26th day of January, 1898, and in the pres-
ence of the two witnesses whose names are
hereto written. S

- WILLIAM J. BRADLEY.
Witnesses: . - S
. GEO. M. PAYFER,

- VW. E. HAGAN.
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