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gpecificetion of Letters Patent. Pabenis

Applieaiion filed July 18, 1910, $erial Ho. 575,783, .

To all whem it may congerns

Be it known bhat I, Franz DIRTRICH
Warn, residing at New Vork city, New
York, and being a citizen of the United
States, have invented certain new and use-
ful Improvements in Wheel-Making Ma-
chines, of which the following is a full,
clear, and exact description, such 2s will en-
sble others skilled in the art to which 1t
appertains to make and to use the same,
reference being had to the accompanying
drawings, which illustrate the preferred
form of the invention, though it is to be un-

" derstood that the invention is not limited to

the exact details of construction shown and
described, as it is obvious that various modi-
fications thereof within the-scope of the ap-
pended claims will oceur to persons skilled n
the art. ,

In said drawings: Figure 1 is a view
partly in side clevation and partly in longi-
tudinal, vertical section of an embodiment
of the present invention. ‘Fig. 2 is a_view
partly 1n top plan and partly in longitudi-
nal, horizontal section t ereof. Fig. 3 1is a
transverse, vertical section taken on th(?l
an
looking in-the direction of the arrow. ¥ig.
4 is » rear end elevation thereof, the drive
shaft being seen in section.
transverse vertical section taken on the plane
indicated by line 5—5 of Fig. 1 and looking
in the direction indicated by the arrow. Fig.
6 is a front end elevation. Tig. 7 is a trans-
verse vertical section taken on the planes in-
dicated by line 7—7 of Fig. 1 and looking in
the direction of the arrow. Fig. 8 is a frag-
mentary, detail, top plan view of the rear
portion of the structure, parts being breken
away.

The object of this invention is the produc-
tion of a mill or machine intended to be used
in the manufacture of ear wheels, though it
is obvious that other shapes and articles may
be manufactured in a machine constructed
in accordance with the invention, and it is
intended that the metal blank or billet to be
worked in the machine shall be. first sub-
jected to pressure after which it is prefer-
ably 'olle(g in such manner that a portion of
the metal near the middle ot the blank shall
be forced outwardly radially during the

Fig. 5 is a|

condensation and formation of the !
| into the finished product.
- Referring to the drawings by sumeerals,
1 ndicates o bed plate or base, from the
1 front end of which rises o frame 2 and from
| the rear end of which rises a frame 3.
| Figed to and rising from bed plate 1, &t each
side and intermediate the length thereof, ave
pedestals 4—4, each terminating at its up-
per end in a sleeve 4° for receiving and sup-
porting the respective guiding and connect-
ng rod or bar 5, one of the rods b being ar-
ranged at cach side and connecting the Front
frame 9 to the rear frame 3, each of said
frames being formed with clongated slesves
6 for receiving the given ends of the ve-
spective rods 5. Each rod 5 is threaded
at each end and engaged at the opposite
ends of the vespective sleeve 6 by jam nufs
8, rigidly retaining the bar in position.
Fixed to bed plate 1 iransversely thereof
and intermediate its length, is an inverted
channel or other suitably shaped stop mem-
ber 9, having its front edge formed reia-
tively smooth and vertical, snd having its
rear edge formed inio a rack 10. A gnide
plate 11 is mounted upon and fized to mem-
Ler 10 and to the bed plate in any suitable
manner a¢ by through bolts, the plate 11
having forwardly extending guiding avms
19—1¢ extending along the bed plate nenr
the opposite edges thereof and fxed thereto.
Tach arm 12 has its upper flange directed
inwardly and spaced above the bed plate for
accommbodating and guiding a slide block
13, which is slidingly mounted on the b
plate and has its edges overhung by the up-
per flanges of the respective arms 12. The
vear end of slide 18 is adapted at times to
pass beneath plate 11 and to be limited in
its rearward movement by member 9.
Mounted upen and fixed to glide 13 is a
die sustaining carriage 14, having a central,
horizontal, longitudinal bore 15 accommo-
dating the die carrier shatt 16, the rear end
of which shaft terminates in an annular
plate or die carrier 17 which
the rearend of earriage 14 Said rear end
of carriage 14 is formed with a fiattened an-
pular surface surrounding the rear end of
| ahafs 16 and abutting flat against the front
exposed suriaces of die carvier 17, Car-
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riage 14 is formed with journal bearings
162 and 16" receiving the journal portions of

shaft 16, and the forward end of the shaft.

is formed with an annular groove receiving
a split collar 16° for retaining the shaft
against longitudinal shifting. Lateral arms
18—-18 project from carriage 14 and termi-
nate at their outer ends in guiding sleeves
19—19 surrounding the bars 5, and limited
in their rearward travel by nuts 20—20
threaded on to the respective rods 5 and re-
tained against accidental displacement by
jam nuts 21 also threaded on to the bars 5.
For effecting travel of carriage 14 and the
parts connected thereto, the arms 18 are en-
gaged by pistons 22—22, extending from
cylinders 23—23, each provided with*a fluid
supply pipe 24, and adapted to receive fluid
under pressure through said supply pipe for
imparting the requisite rearward thrust to
the pistons 22. Each piston 22 is guided by
extension or sleeve 23* projecting from the

_rear end of the respective cylinder 23. The

25
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35

rear end of each piston 22 extends into a
socket 18* opening forwardly from the re-
spective arm 18,

For effecting the forward or return travel
of the carriage and parts carried thereby,
the slide 13 is engaged by 4 pair of rods 25,
which rods extend forwardly and engage
the opposite ends of a cross block 26 fixed
to a piston 27, which piston is mounted in
cylinder 28. A fluid supply pipe 29 is pro-
vided for the cylinder 28 and adapted to
deliver fluid under sufficient pressure for re-
turning the carriage 14. The cylinder 28
is mounted upon and fixed to stands 30--30
fixed to bed plate 1, and each of the cylin-

, ders 23 is fixed to and carried by frame 2.

40
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Mounted upon carriage 14 is a longitudi-
nally disposed sleeve 31 throwgh which ex-
tends a drive shaft 32, the sleeve being
formed with a journal bearing 53 at each

end in which the shaft is journaled. 'The

front end of shaft 32 is formed with a
squared portion 32* extending into and be-
ing slidingly engaged by a socket 32°, pro-
jecting rearwardly from a stub shaft 32,
journaled in bearing sleeve 82% and driven
from -any suitable source of power, prefer-
ably through & gear 32¢, fixed to the front
end of the stub shaft. To the rear end of
shaft 32 is detachably fixed a pinion: 34
meshing with an annular gear forming a
part of an annulus 35, surrounding and de-
tachably fixed to die carrier 17. Detachably
engaging the annulus 35 is a die 36 which
is shaped, of course, in accordance with the
finished product desired. ’

Tixed to and formed integral with the
rear frame 3 is a transversely disposed
guide plate 87, baving a vertical face ex-
posed forwardly, and its upper edge en-
gaged by a plate 38 having a depending
flange along its front edge to serve as a re-

1,045,482

tainer for a slide plate 39, which slidingly
engages plate 37 and has an upstanding
flinge lapping the depending flange of
plate 38. The plate 37 is preferably formed
with a forwardly offset portion intermediate
its width, and the slide plate 39 is corre-
spondingly offset for providing a guide and
support for the slide.

A transversely disposed cylinder 40 is
fixed to frame 8 at one end thereof and ex-
tends toward the opposite end of the frame,
and a piston 41 extends from the cylinder 40
and has its free end extending into a socket
in slide plate 89. A fluid supply pipe 42°
communicates with the cylinder 40 for sup-
plying fluid under pressure for actuating
the piston and shifting the slide and with 1t
the rear end of die carrier 49 hereinafter de-.
scribed. The slide is notched longitudinally
for accommodating the cylinder and at its
opposite end is provided with a longitudinal

80

85

notch 43 adapted to accommodate the re- .

spective sleeve 6 for allowing :requisite

.shifting of the slide plate. TFor eifecting a

retirn movement of the slide plate, a cyhn-
der 44 is fixed to a portion of frame 3, and
a piston 45 extends from said cylinder and
engages a pocket in a lug 46 depending from
slide 39. ‘A fluid supply pipe 47 communi-
cates with cylinder 44 for supplying fluid
under pressure for actuating the piston 45
and returning the slide after a thrust im-
parted thereto by piston 41. Projecting for-
wardly from and preferably formed integral
with plate 39 is an eye 48 which is dis-
posed vertically intermediate the length of
the slide plate. When the slide plate is in
its initial position, the eye is disposed for
having its axis in the longitudinal median
line of the machine.

A hollow frame 49 has its rear end pro-.
vided with eyes 50—350 lapping the eye 48
above and below the same, and all said eyes
are connected together by a pintle 51. The

frame 49 flares from the eye 48 to its front 1

end, which is preferably shaped to conform
to the shape of the rear face of a die car-
rier 52, supported in frame 49 so that the
frame 49 serves as a thrust bearing therefor,
taking compression stresses therefrom,-said
carrier being formed integral with or suit-
ably connected to a rearwardly extending
shaft 53. The frame 49 is provided with
bearings 54 and 55 for shaft 53, in which
said shaft is journaled. Shaft 53 is pro-
vided with an annular groove 56 just in the
rear of bearing 54, and a split collar 57 is
mounted in the groove and engages the rear

-end of bearing 54 for limiting play of the

shaft and connected parts.

Surrounding and suitably detachably
fixed to the die carrier 52 is a gear annulus
58 having gear teeth 59 meshing vith the
teeth of the pinion 60. Pinion 60 is carried
by shaft 61 extending through and journaled
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g end of u_shaft (3.
extends into a socket 64 similar in construc-’
fion-to socket 62, the ends of the shaft 63 be-
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in a siceve 40° fixed to an upper extension of
frame 49. The rear end of shaft 61 termi-
nates in an open ended socket 62, preferably
polysided, and into which extends the front
The rear end of shaft 63

ing shaped and connected for transinitting
rotary movement from one socket to the
other, regardless of relative edgewise travel
of the socket 62, Socket 64 1s carried by
any suitable shaft or other means of power
transmission, and is adapted to receive
power from any preferred source, not illus-
rated. ‘ :
A die 65 is detachably fixed to the annulus
58 and is disposed as a complement to and
adapted to codperate with die 36, the die 65
being disposed in its initial position in lon-
itudinal, axial alinement with die 36.
Trame 49 is provided with n depending
portion 66 to which is fixed a segmental
plate 67, having its arcuate edge formed into
a segmental rack 68 meshing with rack 10
and adapted to “walk” along the same, the
arcuate edge of plate 67 being struck on

© a circle having the axis of pintle 51 as its

30
35
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center.

‘In operation, the die carrier 14 is re-
tracted to the position seen in dotted lines
in Fig. 1 the bloom or billet is introduced
between the dies, and the carriage is ad-
vanced toward frame 49, the dies 36 and 65
being rotated throughout the operation by
means of the respective driving gears. (ar-
riage 14 continues to advance under the
action of pistons 22 until the carriage ar-
rives gt the limit of its movement where it
remains until the operation is completed.
The/face of die 36 is a perfect matrix for
the finished product, but the face of die 65
varies constantly so as to permit the rock-
ing movement of die 65 under the action of
piston 41 which piston begins to advance as
soon as carriage 14 arrives at its final posi-
tion. The advance of piston 41 shifts slide
plate 39 transversely of the machine and
thus through the pivotal connection swings
the rear end of frame 49 laterally and away
from the median line of the machine. The
die 65 is thus rocked laterally to the final
position seen in Fig. 8, and ‘during such

- rocking - movement, successive parts of the

55

die are presented into shaping engagement
with the blank between the dies. The con-

stant rotation of the dies with the resultant.

rotation of the blank causes the die 65 to
act on the blank in a continuous spiral line

. from the initial position to the periphery of

60
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the blank. The metal of the blank is thus
catised to fisw smoothly and evenly into the
hollows of the die 36, and a highly efficient
and perfect die product is obtained. Die 36
is shown as and will preferably be the

female die but of course an inverse relation

W
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of the parts may be provided when desired,
care always being exercised to see that the
die earried by framne 49 varies from the con-
tour of the face of the blanlk to be produeed
by it, so that when the die is tilted in vary-
ing degrees until it reaches the position seen
in Fig. 8 each part of the die will bear the
exact relation to the blank which a corre-
sponding part of a perfect die divectly en-
gaging the blank would bear.
continues to move until it arrives at the
limit of its movement whereupon the entire
operation is complete, and the paris are
ready to be retracted for another operation.
Fluid is exhausted from cylinders 23 and
40, pistons 27 and 45 are aetuated, and the

| parts ave returned to their initial positions,

and, the die product being removed, the
parts are ready for another operation. The
segmental rack 68, in its engagement with

rack 10 and being guided and confined by

-plate 11 which overhangs the rack, serves

as a positive guide for the lateral rocking
of die 65, and insures the maintenance of a
substantially perfect concentric relation of
the dies 65 and 36 at all times.

Piston 41 ¢

70
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Tt is noted, of course, that while the pres- |

ent invention is particularly well adapted

for the formation of railway car wheels or -

other similar circular bodies, it is not limit-
ed in this application solely thereto but
comprehends any mechanism within the
scope of the appended claims for the outpud
of die producfs in which the features of
this invention prove useful.

What I claim is: ‘ _

1. Tn a device of the class described, the
combination of die supports, one movably
mounted relatively to the other and adapted

to be moved longitudinally and rocked 1

transversely to roclk the die carried thereby
laterally with respect to the die carried by

the other support, and means for rotating

the die support.

9. In a device of the class described, the
combination of a longitudinally shiftable
die support, and a die support for codpera-
tion therewith adapted fo be rocked in a
relatively Jateral direction, and means for
rotating the last mentioned die support.

3 Tn a device of the class described, the
combination of a longitudinal. shiftable
die support, and a rotary die support adapt-
ed to be rocked in a lateral direction rela-
tive thereto and adapted to be maintained
against longitudinal shifting.

4. In a device of the class described, the
combination of a rotary die support adapted
to carry a die and fixed against lateral
movement, and an opposite rotary die sup-
port adapted to carry a die in axially alined
codperative relation to the first mentioned
die, said last mentioned die being adapted to
be rocked laterally relatively to said first
mentioned die.

95
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5. In a device of the class described, the
combination of axially alined dies, and
means for sustaining and rotating one of the
dies and shiftably mounted means for rpck-
ing the other die relative to the first men-
tioned die.

6. In a device of the class described,.the
combination of a die, a support therefor, a
cobperating die in axial alinement with the
first mentioned die, means rotatably and
shiftably carrying the second mentioned die
and adapted to roek the second mentioned
die laterally with respect to. the first men-
tioned die, the second mentioned die being
distorted.

7. In a device of the class described, the
combination of axially alined dies, means
for supporting the same, one of sald sup-
porting means with its supported die being
rotatable and shiftable laterally for rocking
its die relative to the other die, said other
die being adapted to sustain 2 blank being
formed between the dies, and the first men-
tioned die being distorted proportionately to
the degree of its lateral rocking. :

8. In a device of the class described, the
combination of relatively alined dies, means
for supporting the same, one of sald sup-
porting means being movable relative to the
other for rocking its die relative to the other
die, one of said dies being adapted to sustain
a blank and the other die being distorted
proportionately lo the degree of rocking of

the rockable die, and means for rotating the

dies.

9. In a device of the class described, the
combination of means for holding a blank,
a die adapted to act on the blank, and means
for moving the die for acting on the blank
in a continuous spiral line from the initial
point of contact of the die with the blank
throughout the remaining area of the blank.

10. In a device of the class described, the
combination of means for holding & biank, a
die for acting on the blank, and means for
causing the die to act on the blanic zlong o
spiral line.

11. In a device of the class described, the

- combination of rotary die carfiers, cnme of

50

the carriers being shiftable longitudinally
relative to the other, and the second die car-
rier being shiftable laterally relative to the

* Jongitudinally movable die carrier.

58

19. Tn a device of the class described, the
combination of axially alined die carriers
disposed for sustaining concentric dies, one

~ of the die carrers being shiftable for rock-

60

88

ing the die carried laterally while substan-
tially maintaining the codperative relation
of the dies, and means for rotating the rock-
able die carrier. : ‘

"13. Tn 2 device of the class described, the.

combination of axially alined die carriers
and dies, means for rotatably carrying the
same, means for rocking one of the dies

of the

1,045,482

laterally 'wij:h respect to the other and means
for preventing edgewise shifting of the rock-
able die. '

14. In a device of the class described, the

combination of axially alined die . carriers,
codperating dies corried therehy, one of said
die carriers being fixed against lateral move-

70

ment and a laterally shiftahle connection for

the other of the die carriers engaging the
same in substantially the axial line thereof.
15. In a device of the class described, the
combination of dié catriers, dies carried
thereby, and means engaging one of the car-
riers in substantially the axial line of the
die carried by the engaged carrier for shift-
ing the engaged part of the carrier laterally
away from the axial line of the other die,
said other die being fixed against, latersl
movement. . R A ‘
16. In a device of the class described, the
combination of die carriers, dies carried

thereby, and means engaging one of the car-

rers in substantiaslly the axial line of the
die carried by the engaged carriér for shift-
ing the engaged part of the carrier laterally
away from the
and means fixing the die sustained by the
laterally shiftable carrier against edgewise
shifting.

17. In a device of the class described, the
combination of axially alined die carriers,
dies carried thereby, a frame sustaining one
of said carriers, and a transversely shiftable
slide pivotally connected to said frame. -

18. In a device of the class described, the
combination of die carriers, dies carried
thereby, a frame sustaining one of said car-
riers, and & transversely shiftable slide piv-
otally connected to said frame in substan-
tially the axial line of the frame.

19, In s device of the class described, the
combination -of die carriers, dies carried
thereby, a frame sustaining one of said die
carriers, means for shifting laterally the end
frame farthest from the die, and
means for guiding the frame in its lateral
ghifting movement. - . '

90, 1n a device of the class described, the
combination of die carviers, dies sustained.
thereby, a frame supporting one of the die
carriers, means for shifting laterally theénd
of the frame farthest from the die, and
means for preventing bodily edgewise shift-
ing of the die sustained by the frame.

51, Tn a device of the class described, the.
combination of die carriers, codperating dies
carried thereby, @ frame sustaining one of
the ecarrviers, segmental and straight racks,
one fixed to the frame and the other inde-
pendent thereof, and means for shifting the
frame for walking one of the racks upoen the
other. _ '

99. Tn a device of the class described, the
combinstion of .die: carriers, dies carried
thereby, a frame sustaining one of the car-

95
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axial line of the other die, .
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. fer recking the other die eavrier while

'

‘riers; means for shifting the frame for rock-

ing the die sustained thereby, & segmental

‘rack-fiwed o the frame, and a guiding rack
-meshing with the segmental rack,

23.-In a device of the class described, the
comhbination of die carriers, dies carried
tHereby, one of said earriers being lengitudi-
nally shiftable, and the other carrier being
rotatably mounted and retained against lon-
gitudinal movement, and being mounted to
vock laterally., :

24, In a device of the class described, the

combination of rotary die carriers, dies sus-
tained thereby, one of said carriers being
lengitudinally movable, and the other Yeing
laterally rockable -and retained against lon-
gitudinal movement, means for rocking the
vockable carrier, and means for reciprocat-
ing the other carrier.
25, In a device of the class described, the
combination of die carriers, rotary dies car-
ried thereby, a frame sustaining one of said
carviers, and a transversely reciprocating
slide pivotally connected 6 the frame and
spaced from the die snd mounted Lo resist
fongitudinal stresses on the frame.

6. In a device of the class described, the
combination of normally alined die carriers,
volary dies carried thereby, means for shift-

1ng one die caviier toward the other for com- |

pressing a blank hetween the dies, and means
1
sisting longitudinal stresses thereof.
27, Inoa devies of the class deseribed, the
combination of normally alined die carriers,
dies carried thereby, means for shifting one
die carrier toward the other for compressing
ihe blank between the dies, and means for
rotating and vocking one of the dies while
o1 compression,

nation of die
eby, o frame sustaining oune of said car-
s, n transversely shiftable slide pivotally
connected to the end of the frame opposite
the die. and enginery for shifting said slide.

20. In a device of the class described, the
combination of die carriers, di
thereby, means for rotating one of the dies,
a frame sustaining one of the die carriers, a
transversely reciproeating shide, means for
reciproeating the slide, means pivotally con-
necting the slide to the frame for rocking
the frame when the glide is reciprocated,
and means for guiding the frame in its rock-
ing movement.

L in a device of the class described, the
nbination of die carriers, dies ecarvied
theveby, means for rotating one of the dies,
a frame sustaining one of the die carriers,
¥ gaging the frame at the end oppo-
site the die for rocking the frame, and

18 engaging the frame for guidi

toovement thereof af the die engap-

2

‘1,048,465

ve-
| & frame, a shaft extending from one of said

In a device of the class described, the x
arriers, dies carried !

dies sustained.

“combination of

31.-In a device of the class described, the
combination of die carriers, a rotating gear
sustained by one of sald carriers, a pinion
meshing with said gear, means for rocking
the gear engaged guide carrier laterally
with respect to the other die carrier, and
means for rolating said pinion.

32. In a device of the class described, the
combination of die carriers, a rotating gear
sustained by and movable with one of the
carriers, means for rocking the gear sus-
taining carrier laterally with respect to the
other carrier, a pinion meshing with said
gear, a drive shaft, and universal joint con-
nections between the drive shaft and pinion.

33. In a device of the class described, the
combination of normally alined die carriers,
a frame sustaining one of said carriers and:
having a thrust bearing therefor, and means
for rocking the frame for laterally rocking

“the carrier relative to the other carrier.

34, In 2 device of the class deseribed, the
combination of normally alined die carriers,
a frame rotatably supporting one of said die
carriers and having a thrust bearing engag-
ing the die carrier, and means engaging the
frame for shifting one end thereof for rovk-
ing the thrust bearing and die carrier en-
gaging the same' laterally relative to the
other die carricr. .

35. In a device of the class described, the
combination of niormally alined die carriers,

die carriers journaled in said frame, the
frame being formed with a thrust bearing
for the die carrier surrounding said shaft,
and means for shifting the frame for rock-
ing the die carrier sustained thereby relative
to the other die earrier. '

36. In a deviee of the class described, the
combination of normally alined rotary die
carriers and supports therefor, each of the
supports having a journal bearing and a
thrust bearing, cach of said die carrisrs be-
ing formed with a shaft journaled in the
respective journal bearing and disposed for
having the respective dic carrier engage the
thrust bearing, and means for rocking one
of the supports relative to the other.

37. In a device of the class described, the
normally alined die carviers
and supports therefor, each of the supports
having a journal bearing and a thrust Lear-
ing, each of said die carriers being formed
with a shaft journaled in the respective
journal bearing and disposed for having the
respective die carrier engage the thrust bear-
ing, and means for rocking one of the sup-
ports relative to the pther. '

38. In a device of the class deseribed, the

combination of normally alined die carriers
and supports therefor, each having a fournal
bearing 2nd a thrust bearing, each of said
die carviers being formed with a shaft,
journaled in the respective journal bearing
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and disposed for having the respective die
carrier engage the thrust bearing, means for
rocking one of the supports relative to the
other, and means for reciprocating said
other support.

39. In a device of the class described, the
combination of die carriers, a reciprocating
carringe sustaining one of said carriers, lat-
eral arms extending from said carriage,
guiding rods engaged by said arms, pistons
engaging said arms for shifting the car-
riage, cylinders for the pistons, and pres-
sure supplying means for the cylinders.

40. In a device of the class described, the
combination of die carriers, a reciprocating
carriage sustaining one of said carriers, pis-
tons engaging the carriage for advancing
the same, cylinders for said pistons, pressure
supplying means for the cylinders, rods con-
nected with the carriage for retracting the
same, a piston connected with said rods, and
a cylinder and pressure supplying means for
the last mentioned piston.

41. In a device of the class described, the
combination of die.carriers, dies sustained
thereby, a rotating gear engaging one of the
dies and sustained by the die carrier, means
for reciprocating the gear sustaining die
carrier, a pifiion meshing with said gear, a
journal bearing carried by said die carrier
sustaining means, a shaft fixed to the pinion
and journaled in said journal bearing and
having a polysided free end, and an actuat-

ing shaft having an elongated polysided.
5 socket receiving the polysided end of the

first mentioned shaft.

42.'In a device of the class described, the
combination of normally alined die carriers,
a support for one of said carriers having
spaced bearings, a shaft projebting from
said last mentioned die carrier which 1s jour-
naled in said bearings, a collar engaging
said shaft for maintaining the relative posi-
tion of the parts, and means for shifting one
'of the die carriers relatively to the other.

43, In a device of the class described, a
bed plate, frames upstanding therefrom at
the ends thereof, guiding rods extending
longitudinally of the bed plate and connect-
ing the frames to resist bursting stresses, die

1,045,482

carriers disposed between the irames, one of
said die carriers being reciprocally mounted
and having guiding means engaging the
rods, and means for moving said die carrier
toward and away from the other die carrier.
44. In a device for forming circular
bodies, the combination of a rotary and a
rockable die, and instrumentalities for rotat-
ing and rocking the rockable die for causing
the same to act on a blank in a spiral line,
45. In combination, dies adapted to have
a blank to be formed and disposed there-
between, means. for rocking one of the dies
relative to the other to positions with sue-
cessive outwardly radial portions only of
said die engaging the blank, and means for
rotating the rockable die while being rocked.
46. In combination, normally alined co-
operating dies, supports therefor, and means
engaging one of the supportd in the axial
line of the ‘die carried thereby for shifting
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said support laterally for rocking the die .

relative to the other die.

47. In combination, normally alined co-

operating dies, supports therefor, means en-
gaging one of the supports in the axial line
of the die carried thereby for shifting said
support laterally for rocking the die relative
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to the other die, and means for rotating the

rockable die.
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48. In combination, codperating dies, sup- '

ports therefor, means for reciprocating one
of the dies, and means engaging the sup-

port for the other die in the axial line of the
die for shifting said support laterally for.

rocking the die carried by the respective
support relative to the other die.

49. In combination, codperating rotary
dies, means for reciprocating one of the dies,
supports for the dies, and means engaging
one of the supports in the axial line of its
die for rocking said die laterally relative to
the other die. . :

In witness whereof I have hereunto. set
my hand in the presence of two witnesses.

FRANK D. WARD.

Witnesses:
Epcar M. KitonIn,
. H. Gisgs.
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