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To all whom it may concern:

Be it known that I, HEINRICH EHRHARDT,
engineer, a subject. of the (German meeml
Iesﬂmg ::'Lt 20 Reichsstrasse, Diisseldorf, Ger-
many, have invented cert&m new and 1158]?111

Improvementsin the Manufacture of Wheels,

of which the following is a specification.
This invention relates to a wheel especially

applicable as a railway-wheel, combining the
advantages of a SpOLe wheel mth those of a

ch%k-wheel

The wheel is made as a disk-wheel with ribs
resembling spokes on one side or as a spoke-
wheel Wlth a disk on one side, so that it is
indeed a compound wheel. The parts of the
disk between the spokes may be cut away if
desired. A wheel of this kind may be made
from a east, wrought, or pressed block of disk
form, hzwmﬂ an essmtm]_ly smaller diameter
than that af the finished wheel,-by pressing,

- hammering, or rolling it on a disk havmﬂ
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radial grooves of spoke form in such manner
that the pressure is applied progressively
from the center to the circumference and the
material is made to flow in the spoke-grooves
from the center outward, while there remains
a flat disk above the spokeq having a circular
swelling which may be fashioned to a rim in
the Ordin&ry manner. Thus the manufacture

of the wheel differs from those already prac-

ticed by the fact that the pressure applied to

a substantially smooth disk aets to foree ma-

terial at one side thereof into spoke-grooves,
while extending the diameter of said dlsk and
there is formed a disk having ribs on one
side, it being a matter of 1nd1ffe1 ance whether
the pressure is applied by hammelm , press-
ing, or rolling.

The accompanying cha,glams illustrate the
invention.

Figure 1 is
one form of the blank for the wheel.

a side elevation fmd a plan of
Fig. 2

shows a cross-section and a plan of another

form. Fig:. 3 is a cross-section of a wheel
undergoing the rolling operation in the proc-
ess of manufacture, and I'ig. 3* 1s a plan of
the wheel at this stage. FKig.
section of a wheel undergoing the operation
of forming the rim, and Fig. 4* is a plan
thereof at this stage.
tion and plan of the finished wheel in which
the disk has an undulation. Fig. 6 shows

- ence.
the groovesand a diskeis formed above them.

-as shown at theright of Fig.

4 18 a cross-

wheels of ofther kind.

IFig. 5 1s a cross-sec-

similar views of a wheel wherein the disk has

| no undulation and the pieces between the

spokes are cut away.
views of a wheel hmfmﬂ' beth undulations and

pieces cut out.

Kig. 7 shows similar

Fig. 8 18 a cross-section
through a spoke, dmwn to an enlarged scale.
The blank may be either a disk a, having
a nave, but no ribs, as in Fig. 1, or a disk 0,
ha,vmﬂ radial ribs, as in Fig. 2 Suchablauk

| islaid1 upon a dﬁk-shaped die d, Fig. 3, having

radial grooves ¢ for forming the spokes As

indicated in IFig. 3, the blank is rolled into

this die, the pressure beginning at the nave
and being gradually carried to the circumfer-
In this manner the blankis rolled into

As the die d has a considerably-smaller diam-

eter than that of the finished wheel there is
formed by this method of pushing the mate-

rial from the nave to the circumference a
swelling 7, of pear-shaped or drop-shaped
cm&s—seetion, which protrudes over the edge

of thedied. Therolling is effected between

the roller /2 and the die d which turns on its
axle 4.
may be driven or only one, and both may be
driven in the same direction. Ior taking the

pressure of the roller 7 the roller £ may be
‘used. In starting from theblank a or b, Figs.

1and 2, theroller hbegms to work at the nave,

3, and gr adually
advancestoward the cir eumfel ence, as shown
in dotted lines at the left of Fig. 3. In this

manner the material is pressed into the spoke-
‘grooves and at the same time extended toward

the rim, forming the swelling £, while on_the
Spokes g remains a disk e. The system of roll-
ing shown on the left of Fig. 3 can also be
a,pplled when the dls];-wheel has been made
by hammering or pressing by means of a top
die in steps from the nave to the circumfer-
ence. Inthiscase theroller 2vis onlyarranged
to form the swelling f on the cllcllmferenee

| The swelling f is formed into a rim, as shown

on the right of Fig. 4, and lettered [ in Kigs.

5and 7. This is done by use of the gr ooved
die d by circumferentially rolling, pressing,
or hammering the rim, asis already known in
In Ifig. 4 isshown, for

example, a wheel being pressed between the
disk d and a plate m, and by means of the
roller n the profile of the tireis rolled. This

Hither both the mlhnﬂ* parts h andd

55

60

70

75

30

35

9o

95

100




IO

I3

20

30

=

730,355

can also be done without the plate at the con- | which the blank bears, then applying pres- 35

clusion of the work of the roller /i, as shown
at the left of Fig. 3.

Fig. 5 showsa compound Wheel in which the

Wheel—dlsk: with its spoke-ribs are of undulat-
ing form. Figs. 6 and 7 illustrate a wheel
similarly produced, but converted into a sim-
ple spoke-wheel by cutting out the disk in the
parts between the spokes. In this case the
spokes may have the cross-section shown in
full lines in Fig. 8, in which a piece of the

disk is left as a flange on either side; but 1t

may also have the form shown in dotted lines
in Kig. 8, the disk being cut away close to the
%poke

Having thusdescribed the nature of my said
invention and the best means 1 know of car-
rying the same into practical effect, I claim—

1. The herein-described method of manu-
facturing wheels, consisting in arranging a
suitable blank upon a die having a series of
radial grooves in the face thereof against
which the blank bears, and in applying pres-
sure progressively from the hub outward to
the opposite face or side of the blank to si-
multaneously gradually increase the diameter
of the disk and force material from one side
thereof into said radial grooves, to form a se-
ries of radial pr 0,]ect10ns on one face of the
dlsk:

The herein-described method of manu-
factnrmﬂ wheels, consisting in arranging a
suitable bl&nk upon a die hamng a series of
radial grooves in the face thereof against

L,

sure progressively from the hub outward to
the opposite face or side of the blank to si-
multaneously expand the blank and force por-
tions thereof into the radial grooves inthe die,
and continuing the &pplication of such pres-
sure until the periphery of the blank extends
beyond the die, and a series of radial ribs are
formed on one face of the blank, and then
forming such projecting periphery of the
blank into a rim.

3. The herein-described method of manu-
facturing wheels, consisting in arranging a
suitable bl&nk upon a die hawnﬂ' a series of
radial grooves in the face thereof agalnst
which the blank bears, then applying pres-
sure progressively from the hub outward to
the opposite face or side of the blank to si-
multaneously expand the blank and forece por-
tions thereof into the radial grooves in the die,
and continuing the application of such pres-
sure until the periphery of the blank extends
beyond the die, and a series of radial ribs are
formed on one face of the blank, then form-
ing such projecting pemphery of the blank
into a rim, and finally removing portions of
the body of the blank between the projecting
spoke-sections thereof. .

In testimony whereof 1 have af

ffixed my sig-

nature in presence of two witnesses.
HEINRICH EHRHARDT.
Witnesses:
P. LIEBER,
WILLIAM ESSENWEIN.
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