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To all whony it may concerm:

Be it known that we, RALPH BAGALEY and
WILLIAM HAIN SWORTH both residing at Pitts-
burg, in the county of Allewheny and State of
Pennsylvania, citizens of the United States,
have invented or discovered a certain new and

~useful Improvement in Metal - Rolling Ma-

IO

chines, of which 1mprovement the following.

18 a specification.
The object of our invention, which relates
to the manufacture of articles of cylindrical

~ transverse section—as.car-wheels,axles, shafts,

30

&c.—Iistoprovideeffective and desu"able means
whereby a metal blank of such character may

be reduced at all points to desired and deter-
mined diameter of section and asurface smooth

and uniform throughout and of increased du-
rability imparted to its periphery. |

To thisend t:)urimprovemenb consists in cer-
tain novel devices and combinations herein-

after fully set forth.
Ourinvention,whileap pllcab]e without vari-

ation of prmclple to the production of other:

articles, is more particulariy designed for and
is herein illustrated as applied in the finish-
ing of steel castings jor the fornmtlon of car-
wheels

It has been developed by practical expex 1-
ence In the manufacture of car-wheels of vari-
ous sizes from steel castings during a period
of some nine or ten. years past that the fol-

- lowing objections are encountered and must
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be effectually overcome in order to produce a
strong, durable, and merchantable wheel, to
wit: First, the tread and flange of the wheel
are liable to present at different points pro-
jections or depressions, due to the action of the
hot steel against the mold in the operation of
casting: Second in the cooling of the casting
and the 1esulta11t shrinkage the metal is fl@-
quently distorted from normal form, so that
the wheel when cold fails to be truly eyli'ndri-
cal; and, third, for the same reason, the wheels
are found to vary in diameter to such an ex-
tent that it is not practicable to attain such
uniformity in size as is necessary in a set of
wheels designed to run together under the
same car. ‘e enable these objections to be

obviated and insure the production of wheels
which are uniform in diameter, of truly ¢ylin-
d rlcz;bl contour, and smoothly ‘md umform]y |

embodying our invention;

|

| finished upon their outer faces by the pro-

vision of a mechanism by whiclh the rolling of
the treads and flanges through which these
results are attained may be thmou{rhly fmd 55
desirably performed.

In the accompanying dmwmﬂw, Figure 1 is
a plan or top view of a metal-rolling, ma.eh_me
Fig. 2, a vertical
longitudinal section through the same ab the
line z x of Fig.1; Fig. 3, a half-transverse ver-
tical section through the same at the line y ¥
of Fig. 1; Fig.4, a similar section at the line
z z of Fig. 1; Kig. b, a plan or top view of one
of the reciprocating bars detached; Fig. 6, a 65
side or face view, and Fig. 7 an end view, of
the same; Fig. 8, a plan or top view of one of
the cross-heads detached; Fig. 9, a side view,
and Fig. 10 an end view, of the same; Fig. 11,

a plan view, and Fig. 1‘? a side view, of one of 7¢
the eouplmg pins of the 1emp100at1nﬂ bars.

In the practice of our invention we provide
a substantial frame or bed-plate, 1, adjacent
to one end of which are secared the bearings
2, 1n which a erank-shaft, 3, is mounted. Ro-
tation is imparted to the crank-shatt from a
counter-shaft, 4, mounted in bearings 5 on the
frame and rotated by power transmitted from
a prime mover 1n any suitable manner, as by -
belts passing around pulleys 6 on the counter- |
shaft. The counter-shaft carriesa spur-pinion,
7, adjacent to each of ifs ends, which meshes

e

. |

with a corresponding gear, 8, on the crank-

shatt 3 and effects the rotation of the latter
at a speed lower thau that of the counter-
shaft. A balance-wheel, 13, is also secured
upon each end of the counter shaft.

Two double cranks, 9, of equal throw, which
are set oppositely, or with their pins one hun-
dred and eighty degrees apart, are formed
upon the crank-shatt 3, and the pin of each
crank is coupled by a connecting-rod, 10, to a
pin, 11, upon a cross-head, 12, fifted to slide
in guides 14, fixed to the frame:. Reciprocat-
ing movements, equal in extent and respect-
ively opposite in direction, are consquently

fole!
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imparted to the cross-heads 12 by the rota-

tion of the crank-shaft 3. A supplemental
pressure and guide frame composed of upper
and lower bars or plates 15, maintained at a
proper distance apart by interposed blocks or
distance- pleces 16 and 17 at its sides and ends,

100
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- 1s of 'suficientxly oreater width than the block

- movement of the rolling-bar.
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is secured firmly to the main frame 1, trans- |
versely thereto and adjacent to the ends of the

ouides 14, between which the cross-heads 12
traverse and a rolling-bar, 18, having its face
nearest the center lme of the mqehme n‘rooved

and inclined in conformity with the contour

of the flange and tread of the wheel which is
to be rolled, is coupled by a pin, 19, to each
of the cross-heads12,s0 as to reciprocatethere-
with between the upper and lower members
of the supplemental frame 15.

In order to provide increased bearing-sur-

face for the rolling-bars upon the cross-heads,

as well as to admit of the transverse adjust-
ment of the rolling-bars and of their pivotal

movement upon the pins 19, as 1s 1n each case

from time to time required, as presently to be

described, a rectangular block, 20, 18 mounted
upon each of the couplm -pins 19 and is At

ted in a slot, 21, in the cross-head, which slot

to permit the required degree of transverse
The latter 1s
provided with jaws or luns 22, which embrace
the pin 19 above and below the block 20.

A pair of pressure - heads, 23, is fitted to
slide in the frame 15, at right ﬁngles to the
line of traverse of the rolling bars 18, one of
said heads being located exterior to each of
said bars and acting to transmit applied press-
ure thereto, preferably through the interme-
diation of a removable facing-block, 24,which

rests upon the upper frame-bar 15 and fits

‘between the head 23 and bar 18. NMovement
toward and from the center line of the ma-
chine, which movement, when in the former
direction, correspondingly moves the rolling-

~ bars, 1s imparted to the heads 23 by adjusting-
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screws 30, engaging nutsin the end blocks, 17,
of the supplemental frame, and rotated by
hand-wheels 25 on their outer ends. Collars
26 on the inner ends of the adjusting-screws
are fitted to rotate freely in recesses in the
heads 23, so as to effect the longitudinal trav-
erse of the latter without interference with
the rotation of the screw, and the inward trav-
erse of the heads is limited by stop-bloeks 27,

connected by pins 28 to the supplemental

frame 15.

The operation of the machine 1s as follows:
It being understood that a sufficient amount
of movement of the blocks 20 in the slots 21
of the cross-heads 1s allowed to admit of the
transverse adjustment of the rolling-bars in

aecordance with the difference of diameters of

the wheels which are {from time to time to be
rolled, a steel wheel-blank, 29, which is cast
slightly larger in diameter than that to which
it is to be finished, is taken from the mold as
soon asitisin proper condition to beremoved,

and is placed upon a suitable block or stand
within the supplemental frame 15 and be-
tween the rolling-bars 18 in such vertical re-

lation to the latter that its tread and flange
shall stand in line with the corresponding por-
tions of their inner faces. The heads 23 are

then moved inwardly by the adjusting-screws

S
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30, carrying with them the facing-blocks 24
and the rolling-bars 18, agalnst whleh the lat-

ter bear and which are free to follow the in: 70

ward movement of the facing-blocks, by rea-
son of the space allowed thelefm in the slots
ofthe cross-heads. Whenthe mllmfr barshave

| thus been moved suificiently close towebher to

exert pressare upon the 1ntelposed wheel-
blank 29, rotation is imparted to the crank-

‘shaft 3, and by the resultant reciprocation in

0pp051te directions, respectively, of the roil-

75

ing-bars the blank is rolled to the desired di-

ameter and finished sur face, the heads 23 and
facing-blocks 24 being gradually moved to-
ward the blank by the hand-wheels 25 as the

‘rolling proceeds until the distance between

the inner faces of the rolling-blocks 1s equal
to the diameter required for the finished wheel.

At the termination of the operation the press-
ure of the heads upon the facing-blocks and

rolling-bars 1s relieved by b‘{CLWdld rotation

of the feed-screws, and by removing one or

both of the f%cmn‘ blocks 24, which can be
readily efiected by means of hooks provided

30

for the purpose, the rolling-bars may beswung

outwardly upon the coup]m pins 19, as in-
dicated-in dotted lines in Fig. 1, and the fin-
ished wheel removed to be repmced by an-
other blank., Where the facing-blocks are

notr employed, the heads 23 can be drawn out-

ward sufficiently far by the serews 30 to ad-
mit of sueh pivotal movement of the rolling-
bars as may be necessary to allow the with-
drawal of the wheel. The stop-blocks 27 pre-
vent the inward movement of the rolling-bars
farther than is required to accurately bring
the wheel toadetermined diameter, and blocks
of different widths may be provided and in-

95
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serted in correspondence, respectively, with

the different diametersto wlnch it may be de-
sired to finish wheels.

The employment of opposite cranksto effoet
thereciprocation of the pressure-bars embodies
the advantagzes of enabling the application of
power thereto to be made as directly as prac-

ticable and of eqgualizing the strain upon the

shaft and bearings,and by reason oi the equal
pressure whieh is exerted in opposite diree-

tions by the rolling-bars upon the casting the
movement of the ]atter_is practically an ﬂKi&l
one only, it being rotated for slightly over
half a revolution in opposite directions al-

ternately while being rolled without substan-

tial change of posmou relatively to the. sup-

plemental frame and adjusting serews through
which pressure is applied to the bars. The
parallelism of the latterisinsured atall points
of their traverse, and by their capacity of
movement transversely to their line of recip-
rocation within the slots of the cross-heads
they are rendered adjustable within their de-
termined range of lateral movement in accord-
ance with the initial and progressive adjust-
ments of the pressure-heads, which by means
of the stop-blocks can be regulated and lim-
ited with positive accuracy to 1nsure the pro-
duction of wheels of the diameters required.
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~ tions to diametrically-opposite cranks, a pair
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~a pair of pressure-heads adapted to beal upon

D3
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tion of diameter in the castings is not neces-

“bars, each counpled to the pin of one of said

nation of a shaft prowded with a pair of dia-

‘nation of a pair of rolling-bars reciprocated

their lme of movement, adjusblug -serews for

nation of a cross-head coupled by a connect-

‘traverse thereof, substantially as set forth. |

374,335

It will be understood that a material reduc- |

sary, the substantial result to be attained be-
Ing the production of wheels of uniform di-
ameter and truly circular periphery finished
throughout to a smooth and uniform surface.

We claim as our invention and desire to se-
cnre by Letters Patent—

1. In a metal-rolling machine, the eombl
nation of a shaft provided with a pair of dia-
metrically-opposite cranks, and two rolling-
bars, each coupled to the pin of one of said
cranks and laterally adjustable relatively
thereto, substantially as set forth.

2. 1In-a metal-rolling machine, the combi-
nation of a shaft provided with a pair of dia-
mefrically-opposite cranks, and two rolling-

cranks and adjustable both pivotally and lat-
erally relatively to said pm sabstantially as
set forth, | |

3. In a metal- rollmcr machme the combi-
nation of a shaft pr OVlded with a pair of dia-
metrically-opposite craunks, two rolling- bfus, |
each coupled to and reciprocated by the pin of
one of said cranks, and a palr of pressure-
heads movable and adj ustable transversely to
the line of traverse of the rolling-bars, sub-
stantially as set forth.

4. In a metal-rolling machme the combi-

metrically-opposite cranks, two rolling-bars,
each coupled to and reciprocated by the pin of.
oneofsaid eranks,a pair of pressure-heads mov-
able and adjustable transversely to the line of
traverse of the rolling-bars, and a pair of ad-
justing-serews for traversing the pressure-
heads and transmitting pressure through the
same to the rollmg bELI‘::, substantially as set
forth. |

5. In a metal-rolling machine, the combi- |

in respectively oppostte directions by connec-

of pressure-heads fitted to bear upon the roll-
ing-bars and traverse at right angles to their
line of movement, and fixed stops for limiting
the traverse of the pressure-heads in the di-
rection of the rolling-bars, substmntml]y as seb
forth.

6. In a metal-lollmg machme, the COIIlbl-
nation of a pair of reciprocating rolling-bars,.

the rolling-bars and traverse at right angles to-

traversing the pressure-heads and transmit-
ting pressure through the same to the rolling-
bars, and fixed stops for limiting the traverse
of the pressure-heads in the direction of the
rolling-bars, substantially as set forth. |

7. Tn a metal- rolling machine, the combi-

ing-rod to a crank-pin, and a rolling-bar con-
nected to a block which is fitted to slide in
the cross-head at right angles to the line of

8. In a metal-rolling machine, the combi-
nation of a cross- head coupled by a connect-
ing-rod to a crank-pin, a block fitted to slide
freely in a transverse slot in the cross-head,
and a 10111110'* bar pivoted on a pin fitting in
said bloek, substautmllv as set forth.

9. In a metal-rolling machine, the combi-
nation of a reciprocating rolling-bar, a press-
ure-head fitted to traverse at wht ]JG‘IEb to

the line of movement of the r()llmﬂ‘ bdr and

a removable facing-block against whmh the

ure-head to the rolling-bar,
set forth. |

10. In a metal-rolling machine, the combi-
nation of a reciprocating rolling-bar, a

substantially as

70
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pressure-head bears in 1ts tmverse and through
~which pressure is transmitted from the press- |
30

Press- -

ure-head fitted to traverse at right angles to

the line of movement of the rolling-bar, a reé-
movable facing-block against which the press-
ure-head bears 1n its traverse and through
which pressure is transmitted from the press-
ure-head to the rolling-bar, and a fixed stop
limiting the traverse of the pressure-head and
facing- block substantially as set forth.

11. In a metal- rolling machine, the combi-
nation of a main frame having Learings for a
crank-shatt at or near one of 1ts euds and a
series of longitudinal guides fixed upon its
top, and a supplemental pressure and guide

frame secured upon the main frame trans-

99

.: 95.

versely thereto and at the end opposite that |

at which the crank-shaft bearings are lomted
substantially as set forth.

12. In a metal-rolling machine, the combi-
‘nation of a main frame and a supplemental

ICO

pressure and guide frame having transverse

oguides for the reception of a pair of pressure-
heads, and a nut at each of 1ts ends to engage

‘11)16881116 head-adjusting screw, substantially

as set forth,

13. In a metal- 10111110‘ nnellme the combi-
nation of a main frame,
bearings adjacent to one end thereof and pro-
vided with a pair of diametrically-opposite
cranks, a pair of cross-heads, each fitted to
slide In guides in the frame and coupled to
the pin ot one of sald cranks, a pair of roll-
ing-bars, each connected to a block fitted to
slide freely 1n a transverse slot in one of the
cross-heads, a palr of pressure-heads fitted to
traverse at right angles to the line of move-
ment of the rolhng -bars and transmit applied
pressure thereto, and a pair of adjusting-

ing one of the pressure-heads toward and from
the adjacent rolling-bar, ::-3111)31}"1.11t1'111}?r as set
forth.

In testimony where(}f we have hereunto set
our hands. |

RALPH BAGALEY. -
WILLIAM HANSWORTH

Witnesses:
J. LINCOLN RALPH
DARWIN . WOLOOTL‘.

sha,ft mounted in.
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screws each engaging a fixed nut and travers- -
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