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To all whom it may concern:

Be it known that I, HORACE WTYMAN, of
Worcester, county of Worcester, and State of
Massachusetts, haveinvented an Improvement
in Mechanism for Rolling Spherical and Cylin-
drical Articles, of which the following de-
scription, in connection with the accompany-
Ing drawings, is a specification, like letters on
the drawings representing like parts.

My invention has for its object the produe-
tion of an improved apparatus by which to
roll spherical and cylindrical articles, or arti-

ticles which in eross-section are cireunlar.
Prior to my invention spherieal and vari-

ous cylindrical articles have been rolled be-
tween reciprocating plane-surfaced dies pro-
vided with diverging reducing and spreading
surfaces moved in opposite directions.

To produce a simple and effective machine
for the purposes stated I have devised a die-
roll provided with a forming-surface, and
with diverging reducing andl spreaaing sur-
faces extended about it circumterentially, as
will be described, the said roll co-operating
with an opposed concaved die extended about
1t for about one hundred and eighty degrees,
the said concaved die having forming-surfaces
and diverging reducing and spreading sur-
faces. This die-roll and concaved die referred
to receive between them the piece of metal to
berolled into spherical or other circular shape
in cross-section, the die-roll in its rotation car-
rying thesaid metal along with it between the
surface of the roll and the die, the metal dur-
ing itg travel between the die-roll and die be-
ing auntomatically rotated about its own cen-
ter, and being finally delivered as the wide
heel of the forming-surface of the die-roll
passes the heel of the die, the movement of the
metal In contact with the roll and die being in
the direction of the length of the diverging
surtaces, or toward their heels.

By the employment of a votating die and a
concaved die of the class deseribed I am ena-
bled to employ circular motions which are
more speedy, lasting, and simple than recipro-
cating plane surfaces.

Figure 1,in front elevation, represents a suf-
ficient portion of a machine embodying my
invention to enable the same to be understood:
Fig. 2, a section of the die-roll in the line z of
Fig.1; Fig. 3, a right-hand elevation of Fig. 1;
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| Fig. 4, an inner gide view of the concaved die.

Fig. 5 is an elevation of a modified form of my
invention, and F'ig. 6 a detail showing thein- g5z
ner side of the concaved die to embrace the
die-roll.

The die-roll A, at the point «, has a rest or
surface, upon which is placed the piece of
metal to be rolled, the top of the rest being €o
level with the bottom of the groove of the re-
ducing-surface at the junction of the said rest
with the heel ¢ of the die-roll. From apoint
just behind the junction of the rest and shoul-
der, in the direction of rotation of the die-roll, 63
the periphery of the roll is grooved, as at ’,
the sald groove constituting the forming-sur-
face of the roll, being gradually increased in
depth and width until the forming-surface is
of substantially the same shape as one-half of 7o
the spherical, eylindrical, or circular surface
in cross-section to be produced. The metal
body or hub from which the said die-roll is
produced is cut away or beveled from both
sides or faces of the hub, as shown, the bevel
starting near the sides of the groove therein,
and {from the rest about the roll to its heel «’
the said bevel is gradually made more and
more abrupt. This beveling is done to
leave at the sides of the groove what I
denominate ‘‘reduncing’”’ and ‘‘spreading’’
surfaces, and which [ have marked 8 3,
the sald surfaces diverging the one from
the other about the roll from the rest ¢ to
the heel « of the roll.  The outer sides of
these reducing and spreading surfaces are
scored or milled to form feeding-surfaces or
to enable the die-roll to compel the metal be-
ing rolled to not only.travel with the die-
roll as the latter is rotated, but also to ro-
tate about its own center as it is being so
moved, the resulting movement of the metal
being a planetary movement about the shaft
b, to which the rcll is attached. The con-
raved die ¢, arranged about the die-roll g,
1s grooved, as at ¢, as best shown in Fig. 4,
the said groove gradually increasing in width
and depth inthe direction of movement of the
die-roll, the shape of the groove at the heel ¢
of the die being complementary to or the same
as that of the groove a* at the heel ¢ of the
roll. (See Fig. 3.) This dic ¢ is beveled or
cut away ab the sides of the groove ¢,to leave
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| reducing and spreading surfaces 4 4, and the
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beveled surfacesand edges so formed are scored
or milled, as shown, to not only aid the sur-
faces 4 4 to enter and spread the metal, but
also to aid in compelling the metal to make a
planetary movement into and out of the appa-
ratus. The die ¢ is placed in a holder or shell,

.d, herein shown as erected from the base d’,

having the hub or bearing ¢’ the die being

~ held in place by the set-screw e €', the distance

I0

of the concaved die from the periphery of the
die-roll being determined by the die-adjusting
devices f f, shown as screws extended through
a horizontal flange of the holder or shell d, the

- latter having a foot or abutment, g, to sustain

15

the heel of the die ¢. As herein shown, the
die-roll is rotated or moved by a handle, A,

connected to theshaft b; but instead I may em-
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ploy any usual belt wheel or gearing to move

the roll by power. -
In operation, the metal to be rolled, it be-

ing in proper condition as to heat, and in the

shape of a rod, is placed upon therest a of the
die-roll, or at the junction of the forming
surface and reducing and spreading surfaces
with the heel ¢" of the die-roll, the end of the
rod passing beyond the groove in the heel o
the said die-roll, and thereafter the rotation

of the die-roll in the direction of the arrow

. causes the latter to carry into the space be-
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tween the said die-roll and the concaved die
the metal to be rolled and shaped, the sai

metal having a planetary motion in the said
space until the heel &’ of the die-roll passes
the heel ¢® of the concaved die, at which point
it is discharged, the metal immediately acted
upon by the said die-roll and die and retained
in the grooves of forming-surfaces «* ¢’, hav-
ing been shaped to conform to the larger area
in cross-section of the said grooves. 1t is
obvious that -the width and depth of the

orooves constituting the forming-surfaces and

 the rapidity of the divergence of the reducing

&S

and spreading surfaces may be varied accord-
ing to the particular shape in cross-section of
the article to be produced by rolling, so I do
not desire to limit my invention to the exact

shape of forming and reducing and spreading.

surfaces herein shown., I also desire 1t to be
understood that the die-roll herein shown may

‘be made to co-operate with a second like die-

roll on a shaft parallel to i, and such a ma-
chine nowinoperation by me will form the sub-

ject-matter of another application for United

States Patent. By the time that the metal be-
ing operated upon reaches the heel ¢* of the
die ¢, the article to be produced, if a perfect
sphere, will have been completely severed from
the metal, the chief waste of metal being that
end of the rod which was pushed beyond the

6o groove a’.

" By changing the shape of the forming-sur-

face and the co-operating diverging reducing
and spreading surfaces I may produce any ar-
ticle more or less elongated, and whieh 1n cross-

section presentscircularoreylindrical sections. .

Figs. 5 and 6 show a modification of my in-
vention, wherein the forming-surfaces and the
co-operating diverging reducing and spread-

ing surfaces are so modified as toroll the metal

article having a cylindrical shank with a con-

ical head or a metal article or device suitable

for a loom-shuttle tip of usual shape.

Tn the drawings the diverging reducing and '

'.Spfeading surfaces of the die-roll are marked

by the figures 3 3, the surface between being

a smooth full surface rather than a curve, as-

in Fig. 3.

In Fig. 5 the conical portion of the article
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being rolled will be shaped between the part

10 of the die-roll A and the part 12 of the con-
caved dieec. The concaved die ¢ has a full

8

part, ¢!, which is of substantially the same

shape as the enlarged or full part 15 of the die-
roll A. | | |

I claim— _ -

1. Ina machine forrolling metal for the pro-
duction of spherieal or other surfaces cylin-
drical or circular in cross-section, a die-roll

having forming-surfaces and diverging reduc-

ing and spreading surfaces, combined with a
co-operating concaved diehaving forming-sur-
faces and diverging reducing and spreading
surfaces, substantially as described.

2. Ina machine forrolling metal for the pro-
duction of spherical or other surfaces cylin-
drical or circular in cross-section, a die-roll
having forming-surfaces and diverging reduc-
ing and spreading surfaces,and millelorscored
to constitute a feeding-surface, combined with
a co-operating concave die having forming-
surfacesand diverging reducing and spreading
surfaces, substantially as described. o

3. Ina machine for rolling metal for the pro-

duction of spherical or other surfaces cylin-

drical or circular in cross-section, a die-roll
having forming-surfaces and diverging reduc-
ing and spreading surfaces,and milled orscored
to constitute a feeding-surface, combined with

| a co-operating concaved die having forming-

surfaces and diverging reducing and spread-
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ing surfaces, and with means, substantially as

described, for adjusting the said concaved die,

the combination being and operating substan-
tially as described. | |

In testimony whereof I have signed my name
tothis specification in the presence of two sub-
scribing witnesses., |

_ HORACE WYMAN.
-~ Witnesses:

J. B. SYME,
JUSTIN A. WARE.
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