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5 blank as the table rotates.

Patented Nov. 16, 1926.

UNITED STATES

PATENT OFFICE.

JOHN W. SMITH, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO BUDD WHEEL
COMFANY, OF PEILADELFPHIA, PENNSYLVANIA, A CORPORATION OF PENNSYL-

VANIA,

A‘pplibcation filed May 24,

My invention relates to improvements in
machines for rolling metallic disks and has
to do, more particularly, with disk rolling
machines of the type described and claimed
in my co-pending applications, Serial No.
408,231, process of and apparatus for roll-
ing metallic disks, filed September 4, 1920,
and Serial No. 414,848, machines for rolling
disks, filed Gcetober 5, 1920.

In my pending applications, I have de-
scribed and  claimed machines for rolling
metallic disks in which a blank 1s mounted
upon a rotating table and acted upon by
rolls which are traversed radially of the
These rolls are
of such form that they have a combined spin-
ning and rolling action upon. the blank,
which reduces it in thickness and increases
its diameter, bringing the finished disk to
any desired cross-section, depending upon
the configuration ‘of the table ‘or support
for the blank. The principal object of my
present invention is to improve upon the
machines of these pending applications: so
as to provide machines for rolling metallic
disks which will be particularly efficient and

- capable of operation at comparatively high
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speed. , :

One object of my present invention is to
provide improved means for raising and
lowering the rolls with respect to the table
and for traversing the rolls radially with
respect to the axis of the table. A leading
object of my present invention is to pro-
vide gimpler and more effective mechanism
for moving the rolls with respect to the
table. ‘

A further object of my present invention
is to provide means for ejecting a finished
disk from and feeding a blank to the ma-
chine without stopping it, so that the opera-
tion of the machine may be made substan-
tinlly continuous. '

Further objects, and objects relating to.

details and economies of construction and
operation, will definitely appear from the
detailed description to follow. In one in-
stance, I accomplish the purposes of my in-
vention by the devices and means described
in the following specification. My invention
is clearly defined and pointed out in the ap-
pended claims. A structure constituting a

MACHINE FOR ROLLING METALLIC DISKS.

1923, Serial No. 841,240.

preferred embodiment of my invention is
iilustrated in the accompanying drawings,
forming a part of this specification, in
which: :

Fig. 1 is a view in front elevation of a
machine embodying my invention, the blank
placing and ejecting means not being shown.

Fig. 2 is'a view of the machine in side ele-
vation. ‘

Tig. 8 is a vertical, sectional view through
the machine, taken on the line 3—3 of Fig. 2.

Tig. 4 is an enlarged view, partly in sec-

tion and partly in ‘side elevation, of the

table supporting the blank, the rolls which
act on the blank and the roll earriers. v
Fig. 5 is a view in side elevation of the
cams and connected parts causing radial
movements of the rolls with respect to the
axis of the blank. ‘ ‘
- Fig. 6 is a view of the parts shown in Fig.
5, looking from the left of said figure.
Fig. 7T-1s a view in side elevation of the
cam and connections for raising and lower-
ing the rolls with respect to the table on
which the blank is supported.
Fig: 8 is'a view of the parts shown in Fig.
7, looking at them from the left of Fig. 7.
Fig. 9 is a horizontal, sectional view
through the machine, taken on a line just

above the table and showing the feeding

and ejecting device. :

Fig. 10 is a detail, sectional view of such
device, taken on the line 10—10'cf Fig: 9.

Fig. 11 is a detail. sectional view, taken on
the line 11—11 of Fig. 9. '

Fig. 12 is a detail, sectional view, taken
on the line 12—12 of Fig. 1.

Fig. 13 is a detail, sectional view, taken

n the line 183—13 of Hig. 2, showing the
means for driving the cam shaft,

Fig. 14 is a detail, sectional view taken on
the line 1414 of Fig. 4 :

"~ Figs. 15 to 19, inclusive, are sectional
views through the table and a blank there-
on, showing successive ‘stages in the .opera-
tion of ejecting a rolled disk and feeding
a blank to the table: ‘

Figs. 20 and 21 are enlarged, sectional
views on lines 20—20 of Fig. 1 and 21—21
of Fig. 18, respectively, and

Fig. 22 is a sectional view through the
feeding device, taken on line 22—22 of Fig. 9.
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' axis of the table.
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In the drawings, the same reference nu-
merals refer to the same parts throughout
the several views and the sectional views
are taken looking in the direction of the
arrows at the ends of the gection lines.

In my said pending applications, Serial
Nos. 408,231, and 414,848, the blank is sup-
ported on a rotating table and acted upon
by rolls which engage the blank under pres-

; sure and arve moved radially of “the blank,

from the center outwardly, while the table
rotates. Means are provided for-separating
the rolls and the table to permit the removal

of the rolled disk and the insertion of a
» blank to be rolled. In my application, Se-

rial Mo. 414,848, I provide fluid-pressure
means for actuating the rolls so as to give
them the proper raising and lowering move-
ments at the proper intervals and to cause
an- outward radial movement of the rolls
with respect to the axis of the table and a
return -movement of the rolls toward the
center or axis of the table. My present in-
vention consists in providing cam mecha-

5 nism for causing such movements of the

rolls at the proper intérvals. The rolls are

carried by-a part of the machine which is

capable of vertical movement with respect
to the table on which the blank is support-
ed. This movable part of the machine car-
ries suitably driven cams which not only
cause this part and the rolls to rise and fall
at regular intervals, but also cause radial
movements of the rolls with respect to the
These cams dare such that
the movement of the rolls from -the center

cutwardly of the table may talke place at a

slower rate than the return movement of
the rolls toward the central position, the
latter movement taking place while the rolls
are raised from the table to permit a change
of blanks. This cam mechanism permits the
vertical and radial movements of the rolls
to follow each other in a predetermined
sequence, so as to establish a cycle of opera-
tion in which these-several movements fol-
low one after the other and may take place
at different rates of speed. This permits-me
to make the mechanism particularly speedy
and efficient since retarn movements of the
rolls may be made considerably faster than
the working movements. ,
The vertically-movable carriage, on which
the rolls are mounted, carries a suitably

driven cam shaft on which a plurality of

cams are fastened. One of these cams acts
upon a rocker arm which transmits rocking
movement to a pair of bell-crank levers ful-
crumed at fixed points in the frame of the
machine and connected by links'to the mov-
able carriage, so that these bell-crank levers
raise and lower the carriage and -exert a
powerful toggle action to force the carriage
toward the table and cause the rolls to bear

with considerable pressure upon: the blank.

1,606,906

One or more of the cams on the cam shaft
act upon a rocker arm which is connected
to a pair of bell-crank levers fulecrumed-at
opposite -sides of the movable carriage and
connected to roll-carriers which slide trans-

versely of the carriage and which carry the
‘rolls acting upon the blanks. The cams on

the cam shaft may be so arranged with re-
spect to each other that the rolls are, first,

“moved downward toward the blank, then

moved radially toward the periphery of the
blank, then raised, and, finally, moved radi-
ally inward toward the axis of the table to
& position in which they are ready to re-
peat this cycle of operations. - ‘
In order to eject a rolled disk and feed a
fresh blank to the machine without stop-
ping it, I provide a feeding device consist-
mg of an arm which is mounted so as to

swing around both a vertical and a hori- &

Zontal axis, the end of said arm being adapt-
ed to support a blank to -be rolled. This
arm -is so mounted that a blank supported
upon it may be swung into working position

on the turning table. A blank is supported

and held in centered position by this device

and - inserted. between the rolled disk and

the table so that it serves to lift-the rolled
disk from the centering device of the table
and shove it from the machine by-the same
movement which brings the new blank into
alignment with the centering device. - The
feeding “device. may . then "be withdrawn,

leaving the blank in proper position on the-

table. This arm constitutes a carrier upon
which a blank is 'mounted by the operator.
When the blank in the machine has been
rolled, the operator swings this arm so that
the blank upon it is inserted between the
rolled disk and the table and lifts the rolled
disk from the table so that it clears the cen-
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tering device. A part on the feeding device

contacts with the periphery of ‘the rolled
disk and further movement of the arm ejects
the rolled disk from the machine and brings
the fresh blank to proper position for;en-

‘gagement with the centering device of the

table. “When the blank is properly engaged
with such centering device, the arm may be
withdrawn, leaving the blank in working
position on the table, ready-to be engaged

by the rolls. - This feature of my present in-

vention consists in providing a carrier for
the blank which may be moved into such re-
lation with the rotating table as to eject a

rolled disk therefrom and deposit the blank -

in working position upon the table.

The machine illustrated in the accompany-
ing drawings constitutes one embodiment of
my present invention which has been found

to be gatisfactory and which ¥ believe, at

the present time, to ‘he preferred. Refer-
rinig to the numbered parts of the drawing,
this machine comprises a base, 10, on which
is journaled the rotating table, 11, said table

130
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being rotated by means of the shaft, 13,
carrying the pulley, 12, and connected by
belt, 14, with the motor, 15. The upper
face, 16, of the table, 11, forms the support
for the blank and its configuration deter-
mines the cross-section of the rolled disk.
This particular machine is for rolling ta-
pered disks which decrease in thickness to-
ward the periphery and, therefore, the face,
16, is slightly comical and concave. At the
center of the table, there is a cup-shaped ve-
cess, 17, within which is located a centering
stud, 18, which extends somewhat above the
face, 16, of the table and which is axially
disposed with respect to the table.

Wrom the four corners of the base, 10, the

columns, 19, extend upwardly.  Vertical
tie-rods, 20, extend through the base, 10, and
the columns, 19, and for a considerable dis-
tance above the upper ends of the columns,
constituting guide rods upon which the ver-
tically-movable carriage i1s mounted.  These
tie-rods, 20, are rigidly fastened to the base,
10, due to the engagement of the collars, 22,
fixed on such rods, with internal shoulders
in the columns, 19, and the engagement . of
the nuts, 21, threaded on the lower ends of
the rods, 20, with shoulders on the base.
The rods;, 20, extend vertically upward
through bores, 23, provided in the vertically-
movable carriage, 24, and guide said car-
riage in its vertical movement. The upper
end of each column, 19, is split, at 25, and
internally threaded and receives an exter-
nally-threaded sleeve, 27, which may be ad-
justed in the upper end of said column and
locked in adjusted position by means of the

“belts, 26, which clamp the split portions of

the column around said sleeves.  The.tie
rods, 20, pass {reely through these adjust-
able sleeves, 27, and the upper ends of such
sleeves form stops to limit the downward
movement of the carriage, 24. By adjust-
ing these sleeves in the upper ends of the
columns, 19, the lowermost position of the
rolls with respeet to the table, 11, may be de-
termined, thus determining the thickness of
the disk which ig rolled. The sleeves, 27,
may be provided with a series of markings,
28, so that the position of the rolls may he
determined accurately and changed from
time-to .time. The upper ends of the tie-
rods, 20, extend through the cross rods, or
bars, 29, and are rigidly secured thereto by
nuts, 30 and 30/, screwed on theends of the
tie rods and engaging the upper and lower

surfaces of such cross. bars, respectively.

The cross rods, 29, may be raised or lowered
by adjusting the nuts, 30 and 30, on the tie
rods, 20, and, to facilitate the accurate ad-
justment ‘of these parts, the nuts, 30, may
have a series of graduations marked there-
on. 'The end portions of the cross bars may
have their upper -and lower surfaces flat-
tened, as shown, but the intermediate. por-

tions of such cross bars are cylindrical, so
as to form bearing shafts for certain moving
parts of the roll-actuating mechanism.

In the lower surface of the carriage, 24,
there is a transverse guide-way, 81, which
receives the sliding roll-carriers, 82. These
carriers, 82, arve each provided with ears, 122,
extending from opposite sides thereof, and
having slots, 123, within which the felt roll-
ers, 121, are journaled on the pins, 120.
These rollers work within the guide-way,
31, and bear upon the upper and lower sur-
faces of said guide-way in an .oil trough,
1217, provided therein, to lubricate the phos-

phor-bronze strip, 124, secured to the upper *

wall of the guide-way, 31, and forming a
track on which the roll-carriers, 32, slide,
when shifting the rolls radially of the blank,
under pressure, during the working stroke
cf the machine. There are two roll-car-
riers, 32, slidably supported in the guide-
vay, 81, Each of these roll-carriers has the
spaced depending arms, 33 and 34, between
which a roll, 85, 1s mounted so as to revolve.
This roll, 35, has a conical, leading face, 36,
and a cylindrical rolling surface, 87, and it
is fastened to a shaft, 38, which is journaled
in bearings carried by the arms, 33 and 84,
respectively. On the inner end of the shaft,
38, there-1s' mounted the cylindrical roller
bearing, 39, which is held on the end of the
shaft by the retaining member, 40. The
member 40, engages the inner race of the
bearing and is secured to the shaft, 38, by
the screw, 41. The roller bearing, 39, is
housed within a cup-shaped recess formed
in the arm, 88, and it is retained in such re-
cess by the plate, 42, which extends over the
end of the bearing and the shaft, 82, and is
bolted to the arm, 33. A cup-shaped mem-
ber, 43, surrounds the other end of the shaft,
38, and is received in a seat formed for it
in the arm, 84, of the roll-carrier. ' This cup-
shaped member receives a ball bearing, 44,
mounted on the shaft, 88. The ball bearing
1s held in place on the shaft by the nut, 45,
screwed thereon. The cup-shaped member,
43, is retained in position in the arm, 34,
by an end cap, 46, which is bolted to the cup-
shaped member, 43, and also to the arm, 84,
of the roll-carrier, 82. This end cap, 46, has
a depending lug, 47, to which a link, 48, is
pivoted. . The opposite-end of said Hnk is
pivotally connected, at 50, to a pin, 49, which
is adjustably carried at the end of one arm
of a bell-crank lever, 51. In order to pro-
vide for the adjustment of the pin, 49, with
reference to the bell-crank arm, so as to vary
the radial movement of the roll, the pin, 49,
is threaded and nuts, 52 and 53, screwed on
the threaded pin engage opposite faces of
the bell-crank arm. ¥t is evident that the
movement of the rolls, 35, may be varied by
adjusting these nuts on the pin, 49.

The cross rods, 29, are extended to one

&

70

e
34

0

i

00

185



B

an

pine]

40

-y
58

a

side of the machine, as shown in Fig. 2, and
support. a phtform, 54, on which an "elec-
tric motor, 55, is mou nted as shown in Fig.
1. The driving pulley, 56, mounted on the
armature shaft of said motor, is connected
by the belt, 57, with the pulley, 58, which is
journaled on a support, 66, carried by the
movable carriage, 24. A male clutch mem-
ber, 59, turns with the shaft, 62, and coop-
erates with a fized brake membeL, €0, or

with a female clutch member turning with -

pulley, 58. This clutch mechanism is con-
trolled by the lever; 61. A worm, 63, on the
shaft, 62, meshes with worm gear, 64, on the
shaft, 67. The worm and worm oear are
housed within the casing, 65, carried by the
sapport, 66. . The Jmtt 67, which is also
journaled in the support, 66, is & cam shaft
which cairies the cams for moving the rolls.

The rods, 125, extend from the cross rods,
29, dewn through openings in plates, 126,
which are fastened to the movable carriage,
24, - Springs, 127, surround ‘the lower poz-
tions of these rods, 125, and dve compressed
between the nuts, 128, screwed on the lower
ends of the rods, and the plates, 126. These
springs. help to counterbalance the weight
of the vertically-movable carriage, 24, and
the parts carried thereby, so that less work
is required of the cams and connected parts
in crder to raise the rolls, 85, from the ta-
ble, 11. :

The bell-crank levers, 51, to which refer-
ence has -already been made, are journaled
on pins, 68, carried by ears, 89, projecting
from the -sides of the vertically-movable
carriage, 24. Omne arm.of each of these bell

ranks extends downwardly and is adjust-
ably connected, in the manmer which we

have decenoed, to one of the two roll car- -

riers. The other arms of the bell-crank le-
vers, 51, extend 1nW‘1chV of the. machine,
SdbSuﬂntl ly as shown in Fig. 1, and are
pivotally connected to link, 70. (See Fig.
5.) The upper end of the link, 70, is piv-
otally connected to the lower end of a con-
necting rod, 71, the upper end of which is
pivotally -connected, at 72, to one arm, 73,
of a rocker, 74, journaled on a cross shaft,
75, carried by the support, 66. One arm, 73,
of this rocker member carries the roller, 78,
and: the -opposite arm, 76, carries a roller,
77. The roller, 77, is engaged vy a cam,
79, fast on the shaft, 67, and the roller, 78,
is engaged by a cam, 80, which is also fast
on the shaft, 67. As the cam shaft, 67, ro-
tates, the rocker member, 74, is caused to
rock back and forth on the shaft, 75, at pre-
determined inteivals, thus 1mparmno to the
bell-crank levers, 51, the movements neces-
sary to move the rolls in and out,-radially
of thn table, at the proper intervals.

Ag the cam shaft, 67, rotates in the direc-
tion of the arrow, (.;ue Fig. 5) the cam, 80,
engaging  roller, 78, ,Gr'fldually rocks ~ the

1,606,906

member; T4, on-its bearing and foreces down
the inner ends of the bell-crank levers, 51,
thus moving the roll-carriers, 32, outward-
ly in the OLIIdGW‘ly, 31. This causes a a grad-
ual movement of the rolls, 35, radially of
the blank. When the roller, 78, reaches the
tip of cam, 80, and this movement ceases,
there is a slight dwell, during which the
rolls ave 1msed from the blank } by mecha-
nism to be deseribed, and then cam, 79, acts
on roller, 77, and rocks the member, 74 n

70

the opposﬂce direction vestoring the rolls to .

the central position which thuy oceupy in
Tig. 1. The cams, 79 and 80, are so ar-
ranged with respect to each other that,
when the tip of cam, 79, is in enowement
with roller, 77, the cam, 80 is just ready to
act on rollez, 7 8 so that the outward move-
ment of the rolls takes place substantially at
the end of their return movement. The

“cams, 79 and 80, are so-shaped that cam, 79

acts during a little more than a quarter of
a vevolution of the cam shatt, 67, and cam,
80, acts during abeut two- thirds of a revo-
lution ot the shaft, so that the return move-
ment of the rolis is efected in about -half
the time requn'ed for the outward move-
wient.

On the cross rods, 29, the knuckle mem-
bers, ‘81 and 82, are .]oumalbd Each of
these members has - a  cylindrical  hub
through which the coxr responc[mO' Cross 10d,
29, ex ctends. Near the ends of such . hubs
are provided- the depending: ears, 83, one
pair-of such ears bemng adjacent each end
of each-hub. Links, 84, pivetally connected
to-the movable: c‘u’nage, 24, near the four
corners thereof, have their upper ends piv-
otally connected to the ears of said 1nucxle
membsrs,
nected as to form toggle linkages connect-
ing ‘the movable carriage, 24, and the fixed
cross rods, 29. Arms, 81’ and 827, ‘extend
upwardly from these knuckle members and
a connecting link, 87, i pwotally connected
at 85 with the upper end of the arm, 81/,
and, at 86, to the upper end of the arm, 897
This equalizes the moticn of the knuekie
members on opposite sides of the machine.
An adjustable link; 89; is pivotaﬂy conhect-
od at 88 to the arm, 85/ , and the mapﬂr end
of this link is pivotally connected, at 96, to
the rocker member,
on the.cross shaft, 91, carrvied by the sup-
port, 66. Gne arm, 92, of the rocker mem-
ber, 90, carries a 1'01161‘, 93, while the other
arm, 94, carries a roller 95. These rollers en-
gage a cam, 97, which is fixed on the cam
shatt, 67.

As the cam_shaft revolves, the cam, 97,
imparts a rocking motion to the member,
90, -and 'such rocking motion is transmitted
to the knuckle members, 81 and 82. The
ears, 83, of such members form, -with the
lmks, 84 toggles. In Fig. 7, the toggles are

Said ears and links are so con-

903 which is journal'ed ‘
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shown in closed position, in which the car-

riage, 24, is forced downwardly and the
rolls, 85, are forced against the blank on
the table, 11, under great pressure. As the
cam, 97, revolves in the direction of the
arrow, (see Fig. 7) the rocker member, 90,
will be held in the-position which it occu-
pies so long as the curved edge, 97’, of the
cam, contacts with the roller, 95. This keeps
the toggle linkages straight and the carriage
is held in ‘its lower position under great
pressure, while the rolls are given a radial
motion by the mechanism previously de-
scribed. After the curved edge, 97", moves
out of engagement with the roller, 95, the
rotation of the cam shaft, 67, brings the sur-
face, 977/, into engagement with the roller,
93. This rocks the member, 90, in a direc-
tion to break the toggle linkages and to raise
the carriage, 24, from the table, 11.. When
the curved surface, 97/, is engaged by the
roller, 93, the carriage is held in such ele-
vated position until the roller, 95, engages
the edge, 97”7, of the cam. This takes place

5 at the instant when the roller, 93, moves out

of engagement with the curved edge, 977,
and causes the movement of the toggleklink—
ages to closed position so that the carriage,
24, is forced toward the:table under great
pressure.

I have provided a feeding device which
cooperates with'the rotating table, 11, to
eject a rolled disk from such- table and to
deposit a new blank .in working position
upon the table, while the latter continues to
rotate. In this embodiment of my invention
(see Iig. 22), the feeding device consists of
an arm, 102, pivoted, at 101, to a bracket,
100, projecting from the base, 10, of the ma-
chine. A block, 104, is journaled on a ver-
tical pin, 103, at the end of the arm, 102, and
this block carries a horizontal stud, 105, on
which is journaled a block, 106, which is fas-
tened to a lever, 107. - A blank-supporting
plate, 108, is fastened to the forward end of
this lever and is shaped as shown in dotted
lines in Fig. 9, having a concave recess, 108",
at its end, to fit the centering stud, .18, of
the table, 11. This plate is adapted to sup-
port a blank to be rolled, as shown in Fig.
10. A strip, 109, is fastened to the upper
surface of the lever, 107, and has its end 110
bent downwardly toward the plate, 108, so
as to yieldingly engage the upper surface of
a blank supported on said plate. The blank
supported by said plate is held - centered
with respect thereto by means of an arm,
112, which is pivoted, at 113, to a bracket
carried by the lever, 107, and which carries
a rod, 114, at its free end, having an en-
larged collar, 116, at its lower end, adapted
to fit in a central opening formed:in the
blank. This rod has a handle, 115, and it
is held yieldingly in position by a spring,
111, which engages the member, 112, at the

&3

hinge joint, 118. A handle, 117, is fastened
to the lever, 107, by means of which the de-
vice may be tilted and swung from one side
to-the other, ag may be necessary in eject-
ing a finished disk and feeding a new blank
to the machine. A strap, 118, which is fas-
tened to the arm, 102, carries two set screws,
119, which contact with the lever, 107, and
limit. its. tilting movement about the stud,
105. A spring, 129, interposed between the
plate, 118, and the lever, 107, serves to help
counterbalance the weight of the blank sup-
ported in the device so as to make it easier
to manipulate. A set screw, 130, carried by

the arm, 102, engages one of the columns, ¢

19, of the machine and limits the swinging
movement of the device, about the pivot,
101, toward the machine. This set screw
may be so set that the swinging movement

will be stopped when the rod, 114, is in line &

with the centering stud, 18, in which posi-
tion the new blank may be discharged from

the device and deposited upon the rotating
table, 11.

The operation of this machine will be o

apparent from the foregoing description of
the parts thereof. When the rolls, 85, are
raised from the table, 11, the blank, B, is
placed upon the table with the centering

stud, 18, positioned in a central opening

formed in the blank. This may be done by
means of the feeding device which we have
deseribed, or the machine may be stopped
when the rolls are in elevated position and
the blank placed upon the table by hand.
The table, 11, rotates continuously, being
driven by the motor, 15.  Of course, suitable
clutch means may be provided between the
motor and the table for controlling the oper-
ation of the latter. The mechanism for actu-
ating the rolls, to raise and lower them and
move them radially of the table, is driven
by the motor, 55. Such mechanism is ac-
tuated by the cam shaft, 67, which is carried
by the movable carriage, 24, and riges and
falls with the carriage. The belt connec-
tion, 57, between the motor, 55, and pulley,
58, permits of this movement of the cam
shatt, 67, and the pulley, 58, with respect to

‘the motor which 1s supported on the fized
‘cross rods, 29. A clutch is provided between

the motor and the cam shaft, 67, so that the
operation of the cam shaft may be controlled
by the operator. As the cam shaft, 67, ro-
tates, the cams, 79, 80 and 97 rotate with it
and act upon the rocker members, 74 and
90. The action of the cams upon these rocker
members has already been described. As-
suming that the parts are in the position
shown in Figs. 1,/4 and 5, the ¢am, 80, fivst
acts on the rocker member, 74, to gradually
move the rollg, 85, radially outward with

‘respect to the table, 11. “When the rolls have
reached the limit of- their outward move-
-ment, there is a slight dwell, during which
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trhe'rolls do not have any radial movement

and, at that time, the cam, 97, begins to act
on the rocker member, 80, swinging the
knuckle members, 81 and 82, o as to break
the toggles formed by the ears, 83, and links,
84, and lifting the vertically-movable car-
riage, 24. When this upward movement of
the carriage commences, the cam, 79, begins
to act on the roller, 78, of the rocker mem-
ber, 74, and moves the rolls, 85, to their

- starting  position adjacent the axis of- the
~ table. The curved edge, 977, of the cam, 97,

20

12
(510
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it

‘Tiage, 24, toward the table, 11.

acts on the roller, 93, of the rocker member,
90, so as to hold the carriage in raised po-
sition for an interval long enough to permit
the insertion of a new blank on the table. At

“the end of this interval, the edge, 97/, acts

upon the roller, 95, swinging ~the. rocker
member, 90, to such position as to straighten
cut the toggle linkages, formed by the ears,
83, and the links, 84, and forcing the car-
When the
carriage has thus been foreed down to bring
the rolls into operating contact with the
blank on the table, the curved edge, 97/, of
the cam engages the roller, 95. and helds the
rocker member in such position that these
toggle linkages must remain straight and
the carriage is held clamped in such posi-
tion as to press the rolls against the blank.
At the end of the radial outward movement
of the rolls, this pressure is released by the
cam, the carriage is moved upward and the
eycle of operations is repeated. :

While the rolls, 35, are operating upon a
blank placed upon the table, 11, to increase
its diameter and reduce its thickness by a
combined spinning and rolling -action, the
operator places a new blank upon the feed-
ing device, which has been swung to one side.
The blank, B, rests upon the supporting
plate, 108, and extends between said plate
and the end 110 of strip 109, which yielding-

- Iy engages the upper surface of the blank.

[l
[
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The blank is so located upon the plate that
the notch, 108’ at.the end of the supporting
plate, is in line with an opening formed in
the center of the blank. After the blank
has been placed in proper positicn on the
supporting plate, the arm, 112, is swung
down so that the collar, 116, on the lower
end of the rod, 114, enters the central open-
ing in the blank and cooperates with the
notched end, 108”, of the supporting plate to
hold the blank centered. The collar, 116,
is cub away, at 1167, on the side opposite
from the end of the lever, 107, for a purpose
which will presently appear. The blank is
positioned upon the supporting plate of the
feeding device in the manner thus described,
while the machine is operating to roll out a

“blank which has previously been placed up-

on the table. - As soon as the rolling opera-
tion has terminated and the rolls, 85, rise
from the table, 11, the operator swings the

feeding device carrying a new blank toward

the table to eject the rolled disk, A, and de-

posit the blank, B, in working position upon
the rotating table. The operation of eject-
ing a rolled disk and feeding a blank to
the table is shown very clearly in Figs.
15 to 19, inclusive. TFig. 15 shows the rotat-
ing table, 11, with a rolled disk, A, thereon.

Hig. 16 illustrates the beginning of the
operation of ejecting the rolled disk. The
edge of & blank, B, mounted on the feeding
device, is inserted between the table, 11, and
the disk, A, and may be shoved between these
two parts until the rod, 114, of the feeding
device, engages the periphery of the disk, A,
With the blank, B, in this position, the op-
erator may pry the disk, A, from the table
by tilting the lever, 107, about the horizontal
stud, 105. This serves to 1ift the disk, A, so
that the central opening in such disk clears
the centering stud, 18, of the table. The op-
erator continues to move-the feeding device
so as to bring the central opening of the

blank, B, into line with the centering stud,

18, of the table and, since the periphery of
the rolled disk, A, is engaged by the rod, 114,
or the collar, 116, carried by it, this move-
ment of the feeding device forces the rolled
disk, A, from the table and discharges it
from the opposite side thereof, at the same
time that the blank, B, is centered with re-
spect to the table. This operation is clearly
Ulustrated in Fig. 17. When the blank has
been brought to centered position, the notch,
1087, of the supporting plate, 108, engages
the centering stud, 18, of the table and by
tilting the lever, 107, the blank is allowed to
drop to working position on the table and in
this movement the end of the centering stud,
18, engages the notch, 116”, formed in the
collar, 116, of the rod, 114, and lifts the
collar, 116, from the central opening of the

75

80

85

o

100

blanl.  This position of the parts is shown

in Figs. 18 and 20. The operator now with-

draws the feeding device.while the centering
stud, 18, engages in the central opening in the
blank to hold it centered on the table. The
supporting plate, 108, is moved from be-
tween the blank, B, and the table, 11, and the
blank, B, drops to working position upon the
table. The collar, 116, being cut away, at
1167, at the side opposite the lever, 107, per-
mits this withdrawal movement. = A% the
same time, the cutaway portion, 116", of the

collar, 116, engages with the centering stud, 1o

18, when the biank is moved to centered po-
sition and helps the operator to guide the de-
vice and center the blank properly. - Fig. 19
shows the blank in working position upon
the table after the withdrawal of the feeding
device. The operation of ejecting the rolled

Jort
rm
=

disk and feeding the new blank to the table -

can be readily performed by what is prac-

tically one continuous movement of the feed- -

ing device. The operator can do this very

B
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easily and quickly so that the rolled disk can
be ejected and a new blank fed to the table
during the interval in which the cam mecha-
nism holds the rolls, 35, in elevated position:
The table, 11, may votate continuously y dur-

ing this feeding operation and it is not nec-
esszuy to stop the rotation of the cam shaft,
67, since an operator may easily discharm
the roller disk and feed a new blank to the
table during the interval in which the rolls
are held raised in the normal operation of
the cam mechanism.

It will be noted that the feeding device is
pivoted on a pin, 103, carried by the arm,
102, and that the arm, 102 is also pivoted, at
101, on a vertical axis. In the usual move-
ments of the feeding device, it swings-arcund
the axis, 101: In case the rolls, 85, should
descend and engage the blank before the
feeding deVlce has been withdrawn, the ac-
tion of the rolls upon the blank would tend
to turn the feeding device around the axis,
108, so that it would be swung away from the
table without doing any harm. The block,
104, which ecarries the stud, 105, on which
the lever, 107, of the feeding device is piv-
oted, is frictionally connected with the arm,
102, so that, ordinarily, it does not turn
around the axis, 108, although it may do so
in case extra stress is put upon it. This frie-
tional connection is effected by forming the
arm, 102, of two spaced straps, 102/, between
the outer ends of which the block, 104, is lo-
cated. The bolt plOVldmg the axis, 108 1s
carried by the onter ends of these straps
and passes through the block, 104, as shown
in Fig. 29. This bolt, or an addifional bolt
(not shown), connects the two straps adja-
cent the block, 104, and draws them toward
each other so that they. engage the block,
104, frictionally, and tend to “hold it against
turning movement on the axis, 103. This ar-

rangement acts as a safety device in case the
1011s should descend before the feeding de-

vice has been withdrawn.

The machine which I have described here-
in may be used for rolling disks either hot
or cold. Of course the movements of the
rolls will be varied so as to regulate the
amount of reduction in thickness of the
blank, which will be different when the
blank is heated before rolling, from what: it
would be when operating upon a cold blan
This machine may be used for t‘ypenno' a
blank of uniform thickness or it may be
used W.Uh a blank of tapering cross section
which it ig desired to roll in 0}'(181‘ to effect
some 1’edvct10n in thlckness and increase in
diameter and in order to improve the sur-
face of the blank. I have found that the
surfaces of tapered disks will be very much
improved, so that they take paint or enamel
more satistactorily, if they are rolled in this

‘machine so as to cause a flow of metal and
- Teduction- -in -thickness- and- ipcrease in

upon by the machine except as it is

rolls radially of the b]anh, toward and fro

ghaft and connewed to raise, lower ang

diameter. - T have shown a machine in which
the surface, 16, of the table, 11, is so formed
as to produce a tapered digk, but this ma-
chine may also be used for forming disks of

other cross-sections and the formation of i

the table may be chanoed without departing
il‘om my invention. If desired, the cars

may be so constructed ﬂmt the vadial move-
ment of the rolls stops before the rolis reach

the periphery of the blank so that the ©

acted
bent
into a flaring flange by the action of the rolls

1pon the central portion of the biank, Such
changes in the cams to v ary the radial move-
ment of the rolls or the periods during which
the rolls are raised qno lowered, may . be
made without departing from my invention.

The disk rolling mac chine W} uch is illus-
trated in the drawings and described spe-
cifically in this pemﬁcamen, constitutes
one embodiment oi’ the invention set forth
and claimed herein. There are many varia-
tions and modifications of the coristruction
disclosed which will appear to those skilled
in this art and which may be made without
departing from the spirit of my invention.
I desire, therefore, to claim my invention
broadly, as indicated by the appended
claims.

Having thus described my invention, what
I claim as new and ugeful and desire to se-

peripheral porhon of the blank is not

cure by Letters Patent is:

1. A machine of the class described com-
prising a rotating support for a blank to be
rolled, a roll adapted to operate on a blank
on said support, and cam mechanism for
raising, lowering and moving said roll
radially of the blank in a predﬂte mined ge-
quence and at predetermined intervals.

2. A machine of the class described com-
prising a rotating support for a blank to be

rolled, a pair of Tolls adapted to operate on

& blank on said support, and cam mech-
anism for raising,lowering and movir

and

each other, in a predetermined sequence

at predetermined intervals.

. ‘A machine of the class d@sc“'bﬂd cormn-
prlsm a rotating support for the blank to
be rolled, a pair “of rolls adapted to oper-
ate on a blank on said support, cam mech-
anism for ralsing and lowermg said volls

~Wlth respect to said support, and cam mech-

anism for moving said rolls radially of the
blank,

4. -A machine of the-clags described com-
prising a rotating support for the blank to
be I'olled a pair of rolls a adapted to operate
on a blank upon said support, a mutfmh
driven cam shaft, and cams carried by said
move
said rolls radially of the blank in a predeter-

-mined anuence and at predetermined inter-

vals,
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5. A machine of the class described com-
prising a rotating support for a blank to he
rolled, a pair of Tolls adapted to-operate on
a blank on said support, a suitably driven
cam shaft, a cam on said shaft connected to
move said rolls away from each other, radial-
Iy of the blank, a second cam on said shaft
connected to move said rolls toward each
other, radially of the blank, and a third cam
on said shaft cornected to raise and lower
said rolls with respect to the support.

6. A machine of the class described com-
prising a rotating table, a carriage vertical-

"1y movable with 1‘ebpc“t to said tablv, a roll

carried by said carriage and adapted to be
rmoved transversely LhLl“%Of cam mechanism
for raising and lowering caid carriage, and
cam mechanism for moving said voll trans-
versely of the carriage.

7. A machine of the class descrlbed ol
prising a blank support and a radially trav
ersing blank working roll having a relative
movement of approwch and separa tion to
present the work to and remove it from the
action of the rell, and mechanism for caus-
ing the relative approach and separation
movement and the traverse movement of the
roll deriving the power to operate it from a
cominon prime mover,

8. A machine of the class described com-
prising a rotating table adapted to support
a blank to be rolled, a carriage vertically
movable with respect to said ta ble a roll car-
ried by said carriage and ﬂ.dapted to operate
on a blank supported on said table, and cam
mechanism carried by said carriage and con-
nected to raise and lower the carriage and to
move said roll radially of the table in a pre-
determined sequence and at predetermined
intervals.

9. ‘A machine of the class described - com-
prising ‘a frame, a rotatably niounted table
adapted to support a blank to be rolled, a
carriage vertically movable with respect to
said table, a roll carried by said carriage
and adapted to operate on the blank stip-
ported on said table, a motor supported by
said frame, and cam mechanism movable
with said carriage aud driven by said motor,
said mechanism being -connected to raise and
lower the carriage and move the roll radi-
ally of the table in a predetermined sequence
and at predetermined intervals.

10. A machine of the class described coni-
prising a frame, a rotatably mounted table
ad‘tpted to support blank to- be rolled, a
carriage vertically movable with respect to
said table, a roll carried by said carriage

and adapted to operate on a blank supported

on said table, a cam shaft journaled on said
cairiage, cams on said shaft connected to
raise and lower the car riage and to move the
roll’ radially of the table, and a’ motor
mounted on the frame and having driving
connections with said cam shaft.

1,806,906

11. A machine of the class described com-
prising a frame, a rotatably mounted table
adapted to supp ort & blank to be rolled, -a
carriage Vertlmlly movable with respect to
the table, a roll carried by said carriage and
adapted to operate on a blank suppor ted on
said table, a cam shaft journaled on said-car-
riage, cams on said shﬁt connected to raise
and lower the carriage and move the roll
radially of the table, a motor
the frame, and driving connections between
said mo’or and the cam shaft including a
clutch and a driving belt permitting vertical
movement of the shaft with respect to the
motor.

12. A umchme of the class described com-
prising” a rotatably mounted table adapted
to support a blank to be rolled, a carriage

vertic ally nlovab]e with respect fo the ’mble,
a pau of rolls carried by said carriage and
adapted to operate on a blank supported on
’aleCL table, a support carried by said car-
riage, a cam shaft journaled in said support,
connections between said cam shaft and the

carriage and rolls for raising and lowering ©

the carriage and moving the rolls radial ]y

mounted on 7

of the t“blc, and means for driving said cam -

shatt.
13. A machine of the class descmbed com-

prising a rotatably mounted table adapted 05

to support a blank to be rolled, a carriage
verticall y movable with respect to the ‘L‘Lb]e,
a pair of rolls carried by said carriage and
adapted to operate on a blank suppmtefl on
said table, and cam mechanism -carried by

said carriage for raising and lowering thc

carriage with requent to the table.

14 A machine of the class described com-
prising a rotatably mounted table adapted to
support a blank to be rolled, a carriage ver-

160

105

tically movable with re speut to the fobie, a

pair of volls carried :by sald carriage and
adapted to operate on a blank suppmtefi on
said table, and cam means for raising and
lowellng said carriage with respect to the
table, said cam means being such as to hold
the carriage in raised and Towered positions
for pzedeteunmed intervals.

15. A machine of the clags described com-
prising a frame, a rotatably mounted table
achpted to support a blank to be rolled, a
carriage vertically movable with respect to
the table, a roll carried by said carriage and
adapted to operate on a blank quppoued on
the table, and means for raising and lower-
ing said carriage including a toggle linkage,
connecflnw said carria ge and a fixed. point
on the frame, and means on said C‘u“rlaoe for
actuating said toggle linkage.

16. A machme of the class described com-
prising a frame, a rotatﬂalv mounted table
adapred to support a blank to be rolled, a
carriage vertically movable with rﬂsne(,t to
the table a pair of rolls carried by said
carriage and- adapted to operate on 4 blank

110
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supported on the table, a pair of knuckle
members journaled on the frame; arms on
said knuckle members, links connecting said
arms with the carriage, and means for rock-
ing said knuckle members on their pivots.

17 A machine of the class described com-
prising a frame, a rotatably mounted table
adapted to support a blank to be rolled, a
carriage vertically movable with respect to
the table a pair of rolls.carried by said car-
riage and ada pted to operate on a blank sup-
ported on the table, a pair of knuckle mem-
bers journaled on the frame, downwardly-
extending ears on -said knuckle members,
links connectmo said ears and the carriage,
upwardly- extendmo arms on said knuckle
members, means connectmo said upwardly-
ez\tendmg arms whereby sald knuckle mem-
bers are forced to turn in unison, and means
for rocking said knuckle members on their
pivots.

18. A machine of the class described com-
prising a frame, a rotqtably mounted table
adapted to support a blank to be rolled, a
carriage vertically movable with respect to
the table, a pair of rolls carried by said car-
riage and adapted to operate on a blank stip-
ported on the table, a pair of knuckle mem-
bers journaled on the frame, connections be-
tween said knuckle members and the car-
riage, a rocker member journaled on the

.carrnoe, a cam acting on said rocker mem-

ber, and connections between said rocker
member and the knuckle members.

19. A machine of the class described com-
frame, a rotatably mounted table
adapted to support a blank to be rolled,

a carriage vertically movable with 1'espect :

to the mble, a pair of rolls earried by said

carriage and adapted to operate on a blank
-supported on the table, a pair of knuckle

members journaled on the frame, each of
said knuckle members having a pair of
spaced ears, links connecting said ears with
the four corners of the carriage, and means

~for rocking said knuckle members in unison

on their p1vots.

20. A machine of the class descmbed com-
prising & frame, a rotatably mounted table
adapted to support a blank to be rolled, a

~carriage vertically movable with respect to

the table, a. pair of rolls carried by said ear-

‘riage and adapted to operate on a blank
supported on the table, a pair of knuckle -
members journaled. on the frame, connections -

between said knuckle members and the car-
riage, a rocker member pivoted on the car-

riage, a cam shaft journaled on the carriage,

a cam carried by said shaft and acting on
the rocker member, and an adjustable Tink
connecting said rocker, member and one of
said knuckle members.

21. A machine of the class described com-
prising a_frame, a rotatably mounted table
adapted to support a blank to be rolled, o

Inoving:-

£

mrmagb veztlcally movable with respect to
said table, a pair of rolls carrvied by said
carriage and horizontally movable with re-
spect thereto, said rolls being adapted to

~operate on a blank supperted on the table,

and cam means earried by the carriage for
said rolls u‘ansvelsely thereof.

99. A machine of the class described com-
prising a frame, a rotatably mounted table
adapted to suppolt a blank to be rolled, a
carriage verbically movable with respect to

said table, a pair of rolls carried by said

carriage and horizontally movable with re-
spect thereto, said . rolls being adapted to
operate on a blank supponed on the table,
a suitably driven cam shaft journaled on
the carriage, and a pair of cams carried by
said cam shaft and connected to move the
rolls horizontally with respect to the car-
riage, one of said cams moving the rolls in
one direction and the other in " the opposite
direction.

23. A machine of the class described com-
prising a frame, a rotatably mounted table
adapted to support a blank to be rolled, a
carriage vertically movable with respect to
said t‘tble, a. pair of rolls carried by said
carriage and horizontally movable with re-
spect thereto, said rolls being adapted to
operate on a blank supported on the table,
a suitably driven cam shaft journaled on the
carriage, a rocker member pivoted on the
carriage, a pair of cams on said shaft act-
ing on ) said Tocker member, and eonnections
between said rocker member and the rolls
for moving the rolls: horuontaﬂy with re-
spect to the carriage.

24. A machine of the class described com-

-prising a frame, a rotatably mounted table

adapted to support a blank to be rolied,
a carriage vertically movable with respect
to said table, a pair of rolls. carried by said
carriage and horizontally movable with ie-

“gpect there.to, said rolls being adapted to

operate on a blank supported-on the table,

‘8 pair of bell crank levers pivoted on the

carriage, one arm of each of said levers be-
ing comnected to one of said rolls, a rocker

4member pivoted -on the carriage and con-
nected to the other aims of said bell crank®
levers; a cam- shaft journaled on said car-
- riage, and a pair of cams on said shaft act-

ing on said rocker member.

25. A machine of the class described com-
prising a rotatably mounted table adapted
to suppmt a blank to be rolled, a carriage
vertically movable with ' respect to said
table, a pair of roll carriers slidably mount-

“ed on sald carriage so as to move horizon-

tally with respect thereto, a roll mounted
in each of said carriers-and adapted to op-
erate on a blank supported on the table, a
pair of bell crank levers pivoted on the
carriage, ‘an ad]ustablu corinection  between
one arm of each of said levers and one of
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the roll carriers, and cam-actuated means
for: rocking smd bell crank levers on their
pivots.

26. ‘A machine of the class deseribed com-
prising a rotatably mounted table adapted

to. support a blank to be rolled, a vertically

movable carriage having'a hor 1zontal guide-
way in its lower face provided with horizon-
tal tracks at the sides thereof, a roll-carrier
provided with rellers running on said tracks,
a roll rotatably mounted on said carrier
and adapted te operate on a blank support-

~ ed on the table, means for raising and lower-

20

35

40

40

50

55

60

ing the carriage, and means for shifting' the
roll-carrier horizontally along said guide-
way.

27. A machine of the class described com-
prising: a ‘rotatably mounted table nclapted
to support: a blank to be rolled, a vertically
movable carriage having a horizoatal guide-
way in its lower face extendlncr tmnsversely
thereof, said guide-way having upper and
lower tracks at the sides thereof, a roll-
carrier having ears provided with siots, roll-
ers. positioned im sald slots and jourmaled
on the carrier, said rollers being adapted to
engage the upper or lower ty acks, a To}l ro-
tatably mounted in said earyier and adapted
to operate on a blank supperted on the table,
means for raising and lowering the carriage,
and means; for shlftmo the carrier along said

-guideway.

28.. & machine of the ¢lass described com-

* prising a rotatably mounted table adapted

to support a blank to be rolled, a carriage
movable with vespect to. said table, a r@ll-
carrier slidably mounted en said carriage

for movement transversely thereof, said car-

rier having a pair of spaced dependmo por-

tions, a shad:'t jourmaled in said portieng of
.the earxier, a roll fixed on said shaft and ro-

tating: between said portions, said roll be-
ing ad‘tpted to operate on’ a blank supported
on the table, an end cap fastened te one
of' said portions, means for shifting said

_earrier tmnsversely of the carriage, con-

nected to said end eap, and means for rais-
ing ang lowering said earriage.

99. A machine of the class described com-
prising- a yotatably mounted table adapted
to support a: blank to be relled, a carriage
movable. with respect to. said t‘mble, a roﬂ-
carrier slidably mewnted on said earriage
for movement transversely thereof, said car-
rier having a pair of spaced: dependlng por-
tions, a cup-shaped member fitted in the
ontermost  6f . said. portiens, anti-frictien
bearings carried by safd cup-shaped. mem-
ber and the other depending portion of the
carrier, a shaft journaled in said anti-fric-
tion beqmn%, a voll carriéd by said shaft

-and adapted; to operate on a blank support-

ed on the table, an end cap belted to said
cup-shaped member and the corresponding
pottion of the earrier, and means, connected
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to said end eap, for shifting: said carrier

transversely of the carriage.

30.. A machine of the class described com-

prisinig: a rotatably. mounted table ‘adapted
to. support a blank to be rolled, 4 “carriage
movable, with respect to said table, a roll-
carrier slidably mounted on. said carriage
for movement tr ansversely thereof, said car-

rier having a pair of spaced: depenchno poxr-.

t4onu, Y shaf jm rinaled in said portions, a

gatd shatt and rotating be-

40
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iveen such pOlthIlS, said roll being a«l&pted :

to operate on a blank supported on “the table,

an end cap fasteped to the outevmost of said
portions of the carrier and hav- -

depending
ing a projecting lug, and means conmmected
to said lug for shifting said carrier trans—
versely of the carriage.

31. A machine-of the class deseribed: com-

prising a ],Of&t‘tbly mounted table %clapted i’

to support a blank to be rolled, a carriage
vertieally mov_abl_e with respeet to the table,
a roll earried by said carriege and adapted
to operate on a blank supported on the table,

means for raising and lowering the carriage,

and spring means acting on tl*e carriage zmd

-partially supportmw the weight thereof in
‘raised pesition,

39. A machine of the class chsm ibed com-

prising a frame, a rotatably mounted table %

adapted to support a blank to be rolled, ver-
tical guide-rods carried by said frame a
carriage vertically movable on said O“mcle-
rods, bfus seeured to o fized part of the
frame and extending througl pertioms of

the movable carriage, and springs ecom-

pressed: between fixed paxts on said bars a,n_d
said portions of the carriage.
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33. A machine of the elass described eom- -

prising a base, a rotatably mounted table
adapted to support a blank to he relled,
oulde-xods extending vertically from said
base cross rods secured to and connecting
the upper ends of said guide-rods, & carriage
tically mowvable on said guide-rods, a roll
carried; by said carriage and: adapted to op-
erate on a blank supported om the table, a

motor - supported by said eross rods, and’

means actuated by said motor and earried
by said earriage for shifting satd well ra-
dially of the blank and raising and lower-
ing the carriage.

84: A machine of t,he cLa,ss descmbed com-
prising ‘a. base, a votatably mounted table
adapted to support a. blank to be rolled,

guide-rods; extending wewtically from: said

base, cross rods, secured to and connecting the
upber ends of said guide-rods, a carriage
vertically movable on sa,ld guide-rods, a 1@,11
earried by said carriage and adapted: to: op-
erate on, a blank supperted om the table,

knuckle members journaled on said cross

rods and, connected to saidi carriage, and
means swpported by said carriage for reck-

ing said knuckle members on thel,r bearings.”
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35. A machine of the class described com-
prising a base, a rotatably mounted table
adapted to support a blank to be rolled,
guide-rods extending wvertically from said
b‘lse, cross rods secured to and connec ting
the upper ends of said guide-rods, a carriage
vertically movable on said guide-rods, a roll
carried by said carriage and adapted to op-
erate on a blank supported on the table,
knuckle members journaled on said cross rods
and connected to said carriage, a motor sup-
ported by said cross rods, cam mechanism
suppozted by said carriage and actuated by
sald motor, and connections between said
cam mechanism and knuckle members for
rocking the latter on their bearings.

36. A machine of the class described com-
prising a rotating support for a blank to
be rolled, a roll adapted to operate on a
blank on said support, and cam mechanism
for causing a relative movement of approach
and separation between said support and roll
for causing a relative movement of the sup-
port and roll in a direction radially of the
blank, all in a predetermined sequence and
at predetermined intervals.

. A ‘machine of the class described com-
p‘lSln a support for a blank to be rolled
and a cooperating roll, said roll and blank
support being rLdap‘ced to execute a com-
plete cycle of movements relative to each
other consisting of an approach movement,

o5

a traverse movement radially of the blank,
a separation movement, and -a retraverse
movement, and means for causing said ap-
proach, traverse, separation and retraverse
movements to succeed each other automat-
mally

A machine of the class described com-
prising a support for a blank to be rolled
and a cooperating roll, said roll -and blank
support being adapted to execute a complete
cycle of movements relative to each other
consisting of an approach movement, a
traverse movement radially of the blank, a
separation movement and a retraverse move-
ment, means for causing sald movements to
succeed each other automatically, and means
for repeating the cycle without attention on
the part of the operator.

39. A machine of the class described com-
prising a rotating support for the blank,
a carriage supported above said support for
vertical movement with respect thereto, a
pair of roll carriers slidably mounted for

horizontal movement in said carriage, a roll

carried by each of said carriers and adapted
to engage a blank on said support, means for
moving the carriage toward and from said
suppmt at predetermlned intervals, and
means for moving said carriers substantially
horizontally with respect to said support.

In testimony whereof, I aflix my signature.

JOHN W. SMITH.
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