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To all whom it may concerw:

Be it known that I, EuvceN PoLTE, manufac-
turer, a subject of the King of Prussm Ger-
man Empe1 or, residing at Mao*d eburO‘-—Suden-
burg, Kingdom of Pmssia, Germeny, have in-
vented certain new and useful Improvements
in Methods of Making Hollow Metal Articles:
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same.

This invention relates to improvements in
methods of forming hollow metal articles
from plates or disks, and has for its object the
formation of articles possessing uniformity of
contour and strength. | _

In the accompanying drawings I have illus-
trated the successive steps of the process as
carried out by a preferred form of apparatus.

In the drawings, Figures 1 to 7, inclusive,
illustrate the progressive transformation of
the disk into the completed article. F
illustrates the method by which is produced
the formation shown in Fig. 8. Fig. 9 illus-
trates the next step by which the formation
shown in Fig. 4 is produced. Fig. 10 illus-
trates the methed of producing the formation
shown in Fig. 5. FKig. 11 shows the method
of ﬁnishing the article. Fig. 12 is an end
view of the shearing-knife, and Fig. 13 shows

the step of ploducmg the form shown in

Fig. 6.

The plate, preferably in the form of a dlsk
P, is provided with a central depression V by
means of a punch and die or in any‘other
known manner. This recess may be that illus-
trated in full lines in Fig. 2 or as shown in
dotted lines in said figure. The disk having
the central depreeemn is then placed in a suit-

able apparatus—such, for instance, as that

shown in Fig. BWhaving one member D sta-

tionary and provided with a recess adapted

to receive the depression in the disk, thus
serving to center the disk and by friction to
prevent the rotation of the same. The op-
posing member F is revoluble and carries
upon 1ts face a runway for a series of balls.
The axes of the two members D and F corre-

50 spond, and by rotating the member F under

Fig. 8

pressure the balls produce in the disk P an
annular groove R concentric of the depres-
sion V, reeultlnfr in a thickening of the disk
ab each side of the gToove. The disk shown
in Fig. 3, resultmcr from the step just de-
seribed, is then by means of a punch and die,
such as shown in Fig. 9, brought to the forma-

tion shown 1n Fig. 4. It is then transferred

to a mechanism, such as that illustrated in
Fig. 10. This mechanism consists of a frame
S, carrying a two-part rotatable shaft, be-

tween the members of which is rigidly held

the article. This frame is arranged so as to

be capable of displacement toward and away
from the rollers W and W',

which have a
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fixed mounting and which rota,te 1n opposite

directions.. The article having been placed
within the frame S and the heads of the rollers
W and W* brought to bear under pressure
upon the article near the central portion
thereot the rollers are set in motion and the
article 1s rolled in a circular direction about

70

its center and gradually approaching its pe- |

riphery. In this manner the fibers of the
metal are caused to lie 1n a substentmlly Cclr-
cular direction concentric with the axis of
the disk while the article is being spun out to
a greater diameter and thinnese. The knife-
edge M is mounted within the frame and op-
erates to shear off the edge of the constantly-

widening rotating disk in such manner as to

maintain the same dlemeter Theimportance
of having the fibers extend in a substantially

circular dlreetlon concentric with the pla,te
will be apparent when the article is considered

in its finished condition as a shell having the
fibers extending in a direction at substantially

right angles to 1ts axis and constituting a bond
to prevent disruption.
After the completion of the step just de-

scribed the plate is by mean sof a drawing-

machine 2 E' or other suitable apparatus
transformed into a shell of any desired shape
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such, for instance, as shown in Fig. 6—where-

upon the shell is pleeed within hollow cylinders
Cand (', having an inner core Sz, which forms
a suppor’t for the inner surface of the shell.
The two cylinders C and C' are so disposed
that their axes correspond and as to be ad-

Justable longitudinally with reference to each
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other. The face of each cylinder has a con-
tour corresponding to the shape desired to be
imparted to the shell and serves as a mold into
which the material forming the basis of the

shell is rolled by means of a ball X', so ar-

ranged in a suitable holder or frame H that
by mampulatmcr the latter the ball may be

ouided over the opposing bottoms of the shells.

These cylinders C and C' rotate at equal speeds
in opposite directions, whereby arotary move-
ment is imparted to the ball K’ by its friction
contact with the bottom of the shell carried
by the cylinders. This rotary movement of
the ball K’ and thetransverse movement to the
same by means of the holder H produce a roll-
ing effect upon the bottoms of the shells, which
imparts to the same great firmness of textme

—as well as the desn:'ed shape.
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It will be obvious that the successive steps
hereinbefore described may be performed in
a more or less advantageous manner by means

- of mechanism differing from that herein de-
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sceribed and 111ustrated the essence of my 1in-
vention residing In the particular method de-
scribed by which the circular disk or plate is
transformed into the finished shell without re-
gard to the apparatus by means of which said
transformatlon is effected.

Having thus fully described my invention,
what T claim as new, and desire to secure by
Letters Patent, 15—

1. The method of malﬂnﬁ' hollow metal ar-

ticles, which consists in rollmcr a disk of metal
splrally from the center toward the periphery

'Whlle maintaining its flatness, and then form-

ing it into the desired shape.
9. The method of making hollow metal ar-

ticles, which consists in cupping the central

portion of a metal plate to form the bottom
of the article, rolling the outer portion of the
plate splmlly from the center toward the pe-
riphery while maintaining its shape, and then
forming it into the deswed shape.

3. The method of malking hollow metal ar-
ticles, which consists 1n formmcf an annular
oroove about the central portion of a metal
plate, cupping the plate to form the bottom of

- the article, rolling the outer portion of the
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plate by rolling spirally from the center to-
ward the perlphery, and then forming into the
desired shape.

4. The method of making hollow metal ar- |
ticles, which consists 1n rolhno’ an annular

756,404

oroove about the central portion of a.metal
plate cupping the plate over an area conform-
ing substantially to the space within the an-
nular ogroove to form the bottom of the article,

rollmo‘ the outer portion of the plate Splrallv
from the center toward the periphery, and
then forming into the desired shape.

5. The method of making hollow metal ar-
ticles, which consists In formmo- in a metal
plate a central depression, rollmcr an annular
oroove concentric to the depressmn cupping

the portion embraced by the annular groove-
‘to form the bottom of the article, rollmo' the

outer portion of the plate spir ally from the
center toward the periphery, and then form—-
ing into the desired shape.

6. The method of making hollow metal ar-

; ticles, which consists in rollmcr a, metal plate

spirally from the center toward the periphery,
formmcr into the desired shape, and then fin-
ishing by rolling the bottom of the article.

7. The method of making hollow metal ar-
ticles, which consists in cupping the central
portlon of a metal plate to form the bottom of
the article, rolling the outer portion of the
plate spirally from the center toward the pe-
riphery, forming into the desired shape, and

| finishing by rolhncr' the bottom thereof.
8. The method of making hollow metal ar-

ticles, which consists 1n formmcr by pressure
an annular oroove about the central portion
of a metal plate, cupping the portion embraced
by the annular groove to form the bottom of

the article, rolling the outer portion of the.

plate spirally from the center toward the pe-
riphery, forming into the desired shape, and
finishing by rol]mﬂ' the bottom thereof.
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9. The method ot makmo' hollow metal ar-

ticles, which consists in formmcr in a metal
plate a central depression, rollmo* an annular
oroove concentric to the depressmn cupplng
the portion embraced within the annular
agroove to form the bottom of the article, roll-
ing the outer portion of the platespirally from
the center toward the periphery, forming into
the desired shape, and finishing by rollmo' the

‘bottom thereof.

In testimony whereof I affix my signaturein
presence of two witnesses.
- | EUGEN POLTE.

Witnesses:
- Wwn. EGGELINE,

W. LOUERS.
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