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Application fled October 1, 1895.

Serial No, 564,295, (No model.)

To all whom it may concermn:

Be it known that we, ULRICH EBERHARDT
and FrRep L. EBERHARDT, citizens of -the
United States, residing at Newark, Essex
county, New Jersey, have invented certain
new and useful Improvements in Wrought-
Metal Gear-Wheels and Mechanism for Mak-
ing the Same, fully described and represented
in the following specification and the accom-
panying drawings, forming a part of the same.

The objects of this invention are, first, to
furnish a metallic wheel of greater strength
than the castings commonlv employed, and
second, to produce such a wheel of less Weloh‘n
than the solid wrought-metal wheels some-
times used where great strength is required.
These two requirements are in a measure con-
tradictory, but we are enabled to meet them
both by forming the wheel in two semicircu-
lar sections, made eachin one piece by a spe-
cial process.

Our process consists in first rolling a weld-
less ring of suitable diameter and substan-
tially the same width as the intended wheel-
section; second, holding one side of said ring,
heated suitably for forging, in semicircular
shape, and, third, upsetting the metal in the
opposite side of the ring and simultaneously
shaping the same into a diametrical clamp-
bar with semihub in the middle. In this
process one side of the original blank or ring
is complefely transformed in shape and is
converted into a straight bar with a projec-
tion upon the middle adapted to form a semi-
hub upon the section, and such semihub may
in the same process be provided with a semi-
bore to admit a shaft or axle when two of the
semiwheel-sections are secured together. By
this method of manufacture a nearly semi-
circular opening is extended through each
section between the semirim and the diame-
tral portion, and a construction possessing
great strengthissecured and a degree of light-
ness which hasnever heretofore been attained
in the manufacture of a wrought-metal cog-
wheel. When two of such sections are suit-
ablyfaced and secured together, the hub may
be bored out, the periphery of the wheel may
be turned true, and teeth may be cuf in the
same, if desired. In practice we use a weld-
less band of forged steel, which is thoroughly
worked in rolling the metal to shape, and

which by its process of manufacture has a
certain fibrous structure with the fibers run-
ning parallel to the surface of thebar. ‘When
such weldless ring is compressed into a semi-
circular wheel-section, as described above,
the fibers in the clamp-bar and semihub re-
main substantially parallel with the surface,
and thus positively identify the product as
having been made by our process.

The apparatus for performing this process
consists, broadly, of means for retaining one
half of the circular ring in semieircular form
and means for simunltaneously upsetting the
metal in the opposite semicircularside of the
ring and shaping the same into a diametral
clamp bar.

The ring constitutes an entire ¢‘blank” for
making a semiwheel—section, and such semi-
wheel-section constitutes a complete article,
which when worn may be replaced independ-
ently of the corresponding semiwheel-section
to which it is attached in use.

In thedrawings, Figurel is a plan of such
an apparatus. Fig. 2is a plan of the mold
on line 2 2 in Fig. 1. Fig. 3 is a plan of the
mold removed from the apparatus. Fig. 4is
a side view of a finished gear-wheel embody-
ing our invention, and Fig. 5 is an edge view
of the same.
cations.

In Fig. 4, a denotes the semirim of each sec-
tion comprising the wheel; b, the semihub;
¢, the clamp-bar extended from the hub to
the ends of the semi-rim, and d the semibore.
The two sections are shown faced upon the
diametrical line ¢ and united by. through-
bolts e, having nuts f, the wheel being thus
what is termed a ‘‘split gear-wheel,” and thus
adapted for application to a shaft where the
ends are inaccessible. Teeth h are shown
formed upon the periphery of the wheel,
which would be formed by suitable gear-cut-
ting machinery after the wheel was properly
trued up or turned upon its periphery. Such
split gear-wheels are largely nsed upon street-
ra,ﬂway cars for connecting an electric motor
with the car-axle, and our improved construc-
tion for the wheel enables us to furnish a
wheel of very great durability and strength
at a minimum of cost, as the sections are
made with great rapidity and with the small-

; est amount of metal consistent with strength.

Figs. 6, 7, and 8 show modifi-.
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The blank ring ¢, from which one of the
sections would be made, is shown in Fig. 1
with one-half fitted to a groove j, between a
semicircular recess & and segmental boss {
upon a mold m. ~The front side of theboss is
suitably shaped with straight portions I’ and
a curved recess I? in the middle to form the
inner side of the semihub 0 and clamp-bar ¢,
and the mold is shown sustained in a frame
n, having a hydraulic cylinder N secured
therein with a cross-head o attached to its
piston p.

The “cross-head forms a die to shape the
diametral portion of the wheel-section, and
is formed for this purpose with a semicylin-
drical projection ¢, adapted to press the ma-
terial of the ring ¢ inward upon the middle
line to produce the semibore d. The ring in
its initial position is shown in full linesin
Fig. 1, with dotted lines c*and d? illustrating
the shape into which the outer half of the ring
is forced by the movement of the die or eross-
head o.

The metal in the outer half of the ring < is
forced together or upset by the pressure of
the die and the middle portion reversed in its
curvatures to form the semihub b, the mate-
rial in such portion of the ring thus making
the clamp-bars c somewhat thicker than the
periphery a of the wheel. If such thicken-
ing of the clamp-bars be undesirable, the ring
may, by suitable previous treatment, be made
thinner upon one side than upon the other
and the thicker side be arranged within the
mold to form the semirim a, while the thin-
ner side is pressed by the die to form the
clamp-bars and semihub. The thinner por-
tion of the ring ¢ could be so proportioned as
to make the clamp bars of the desired thick-
ness. A modification may also be made in
the ring to produce semisections in which the
semihub projects outside the edge of the
wheel, so that the bore is of greater length
than the rim of the wheel. . Such a semisec-
tion is shown in edge view in Fig. 8, the
clamp-bars being also modified to make them
a little narrower than the rim, by which con-
struction the clamp-bars do not project be-
yond the edges of the rim when the latter is
trued off or turned in a lathe, as would other-
wise be the case. Such aprojecting hub may
be formed by using a suitable mold and press-
ing the clamp-bar ¢ sostrongly (when upset-
tmtr the outer half of the ring) as to force a
pormon of the metal into the hub and spread
it laterally.

Another means for effecting the same ob-
ject consists in forming the ring at one or
both sides with pr 03e0t1110 lugs of suitable
length to extend around the ends of the semi-
hub and form the projecting extensions of
the same. Such construction is shown in
Figs. 6 and 7, in which projecting lugs r are
sho“n upon the opposite edges of the ring.
Such lugs may be made by dlop forging the
ring or other suitable means. In using such
a ring it would be placed in a suitable mold,

and the projection gupon the die would press
between the ends of the lugs, and thus form
the hub from such portion of the ring.

Recesses s are shown in Ifigs. 6 and 7
formed upon the edges of the ring adjacent
to the opposite ends of the lugs 7, and of
suitable length to form, when it is pressedin
the mold, the clamp-bars ¢ of less width than
the rim, as shown in Fig. 8. Such consfrue-
tion for the wheel adapts it for many pur-
poses to which a flat gear-wheel like that
shown in Figs. 4 and 5 is not whollyadapted.

From the above description it will be seen
that the complete ring which constitutes the
blank is entirely changed in shape by the
treatment described, and is transformed toa
semicircular shape, which requires a very
considerable upsetting of the metal in one
side of the original ring to make the straight
clamp-bar which forms one side of the semi-
section. One side of the circular ringis thus
converted into the diametral portion of a
semiwheel-section.

It is evident thatthe apparatus maybema-
terially modified and still hold one side of
the ring in the semicircular form, while the
opposite side is upset and bent to produce a

diametral portion, and we do not therefore

limit ourselves to the precise construction
shown herein. The blank which we have
claimed herein consists of a cylindrical ring
having lug or lugs  upon the edge of suit-
able portions to form a projecting semihub
upon the side or sides of the semiwheel-sec-
tion.

Having thus set forth the nature of thein-
vention, What is claimed herein is—

1. The mechanism for making, from a cir-
cular ring, a wrought-metal semiwheel-sec-
tion with diametral clamp-bar, which consists
of means for retaining one half of such circu-
lar ring in semicircular form, and means for
simultaneously upsetting the metal in the
opposite semicircular side of the ring and
shaping the same into a diametral clamp-bar,
substantially as herein set forth.

2. The mechanism for making a wrought-
metal semiwheel-section, which consists of a
mold provided with a semicircular recess %,
and segmental boss [ having a segmental re-
cess P in the middle, and a cross-head o mov-
able toward the segment [, and provided with
convex projection g, the wholeadapted to re-
tain one half of a circular blank in a semi-
cylindrical form to shape the remaining hole
of the ring into a diametral bar with semi-
hub -and semibore, substantially as herein
set forth.

3. A blank for a wrought-metal semiwheel-
section with projecting semihub upon the
side of such section, consisting of a wrought-
metal ring of uniform width and provided
with lngs » upon both edges of the ring, such
lugs being of uniform projection from the
edge of the ring, as herein set forth.

4. A blank forawrought-metal semiwheel-
section with projecting semihubs upon oppo-
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site sides and clamp-bars of less width than
the rim, consisting of a wrought-metal ring
of uniform width upon one half of its periph-
ery, and provided upon the remaining half
with opposite lugs » and recesses s at the
ends of the lugs, in the edges of the ring, the
lugs being of uniform projection from the
edge of the ring, substantially as herein set
forth.

In testimony whereof we have hereunto set 10

our hands in the presence of two subscribing
witnesses.

ULRICH EBERHARDT.
FRED L. EBERHARDT.

Witnesses:
E. N. EBERHARDT,
TrOMAS S. CRANE.



