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UNITED STATES

PatTenT OFFICE,

EMIL EINFELDT, OF DAVENPORT, IOWA, ASSIGNOR TO THE BETTENDORF
METAIL WHEEL COMPANY, OF IOWA.

METHOD OF MAKING METAL WHEELS:

SPECIFICATION f(;r'ming% part of Letters Patent No. 646,270, dated March 27, 1900.
Application filed November 10; 1899, Seérial No, 736,480, (No model)

To all whom it may concern:
Be it known that I, EmIn EI’\II‘DLDT of
Davenport, county of Scott and State of Iowa

haveinvented a new and useful Improvement

in Methods of Making Metal Wheels, of which
the following is a specification.

This invention has refererce to the pro-
duction of metal wheels and comprehends an
improved method of making wheels, consist-
ing,primarily,in progressively bending a strip
into eircular form step by step to form the
tire and securing the spokes in place one af-
ter another as the bending operation pro-
gresses.

In carrying my method into effect in the
preferred manner I provide a straight strip
to form the tire, which has been previously
provided at intervals with holes to receive
the spokes, and I insert the outer end of a
spoke through a hole, and after bending the
strip on opp051te sides of thie hole in the are
of a cirele of the diameter of the desired wheel
I secure the spoke in place preferably by the
formation of a head on its outer end. The
next spoke is now put in place and its end
extended through the next hole in the strip
and the latter bent on opposite sides of this
hole, continuihg the bend made by the pre-
vious operation, and the spoke is secured ag
before, and so on, portions of the strip being
successively bent and the spokes successively
secured until the whole strip is in circular
form and all the spokes fastened in place.

WhileIfind it preferable to pass the spoke
through the hole in the strip previous to the
bending operation, this is not absolutely es-
sential, for the strip in being bent may be
caused to approach the end of the spoke and

" the latterbe caused to extend in the opening.
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In this case the insertion of the spoke and the
bending of the strip would be practically si-
multaneous., Further, thespokesattheir in-
ner ends may be secured to the hub previcus
to the bending of the strip and the fastening
of their outer ends or their inner ends may
be secured mmultaneous]y with the fastening
of the outer ends..

The essence of the invention resides in
forming a wheel by progressively bending,
step by step, a strip into circular form and
securing the spokes to the strip as the bend-

ing operation progresses, and this irrespec-
tive of mechanical means for performing it.

My method of proceeding may be carried
out by hand or by means of a suitable meach-
anism-—such, for instance, as that shown in
the accompanying drawings, which I have
found to answer to a satisfactory degree the
purpose in view. This mechanism per se,
however, forms no part of the present inven-
tion, but is made the subject of a separate
application of even date herewith.

In the accompanying drawings, Figure 1 is
a side elevation of a machine suitable for
carrying my improved method into practice.
Fig. 2 isasimilar view from the opposite side.
Fig. 3 is a horizontal longitudinal section on
the line o a of Figs. Land 2, showing the bend-
ingandheading mechanisms. Fig. 4isaview
of the strip to form the tire before it is oper-
ated on. Fig. Hisan eleva,tlon of the wheel
partly finished.

Referring to the drawings, the mechanism
illustrated comprises. a elampmw device 1,
adapted to clamp the spoke adjacent to its
two ends, a bending mechanism 2, adapted
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to acton the strip and bend the same succes- .

sively and progressively, a heading-tool 3,
adapted to act on the outer end of the spoke
to secure it to the strip, a hub-holder 4 to
sustain the hub in position, and a heading-
tool 5, adapted to act on the inner end of the
spoke within the hub. These several parts
are mounted in a suitable frame comprising

a bed-plate 6, an upper cross-bar 7, sustained

at its ends by front and rearstandards 7' and
7%, rising from the bed -plate, and a central
supporting - bed 8, sustained by the stand-
ards between the cross-bar and bed-plate.
The spoke-clamping deviee ecomprises up-
per and lower jaws 9 and 10, movable to and
from each other vertlcally and simultane-
ously by a cylinder 11 and piston 11%, sus-
tained on the rear end of the bed-plate. The
piston of this cylinder is connected by the
link 12 with a rotary oscillating block 13,
mounted in bearings on the standards which
block is connected by a link 14 with the Tear
end of a horizontal lever 15, having a bear-
ing, as at 15%, between two short llnks 16,
pivoted on the’ upper cross-bar. The forward

end of the lever is jointed to the upper end
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of a vertical stem 17, extended through and
guided in an opening in the cross-bar and
fixed at its lower end to the upper jaw 9 of
the clampingdevice. The rotary block 13 is
similarly connected with the lower jaw of the
clamping device through the medium of link

- 18, horizontal lever 19 at the under side of
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the central bed, and stem 20, passing up-
ward through the bed and fixed to the lower
jaw of the clamp. By the mechanism de-
seribed when the piston rises from the ad-
mission of fluid under pressure to the cylin-
der the rotary block will be turned on its
axis and separating the rear ends of the two
levers their opposite ends will be brought to-
gether and will foreibly close the two jaws of
the clamping device on the spoke.

The forward ends of the two clamping-
jaws are curved in the arcof a cirele of the
diameter of the wheel to be formed, and they
act as an abutment or anvil, against which
the bending mechanism acts on the strip to
bend the same and give it the proper curva-
ture.

The bending mechanism in the present in-
stance comprises ahorizontally-reciprocating
transversely-acting roller 21, mounted on the
end of an arm 22, connected with a carriage

. 23, sliding between upper and lower fixed
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guide-plates 24, projecting laterally from the
cenfral supporting - bed, with their edges
curved to correspond with the curvature the
tire is to be given. Thecarriagein its move-
ments is compelled to travel in a path con-
forming to the curvature of the guide-plates
by means of frietion-rollers 25, mounted on
the carriage and bearing against the curved
edges of the guide-plates. This carriage is
connected by a link 26 with a piston 27 in a
horizontal eylinder 28, sustained on the for-
ward end of the centralsupporting-bed,and as
the piston advances by the admission of fluid
under pressure to the cylinder it pushes the
carriage inward and the bending-roller trav-
els along the curved ends of the clamping-
jaws and, acting on the strip, bends the rame
against the jaws. The bending-roller is re-
tracted when the supply of pressure is cut off
from the cylinder by means.of a weight 29,

attached to a rope 30, which is connecbed at
its opposite end with thecarriage and which
passes over the guide-wheel 31, mounted on
the end of the cylinder.

From this description it will be seen that
when the strip to form the tire is set in place,
as shown in Fig. 3, and a spoke is held in po-
sition between the clamping-jaws, with its
outer end in a hole in the strip, the bending-
roller will act to bend a portion of the strlp
on opposite sides of the spoke, and after ad-
vancing as described it will remain at rest,
holdingthe bentstrip against the curved ends
of the jaws until the spoke is secured to the
strip by the heading device before alluded to.
After this fa,stenmo‘ operation the bending-
roller is retracted to its original position.

The heading of the outer end of the spoke
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to secure the same to the rim is effected by
the horizontal longitudinally-movable head-
ing-tool 3, mounted in the carriage 23 in such
position that when the carriage is in its ad-
vanced position and is holding the bent strip
the tool will be opposite the end of the spoke.
At this time the tool is also in line with a ver-
tical longitudinally-vibrating lever 33, piv-
oted at its lower end, as at 34, to the frame
and acted on by a 1ock1n<r head 35, pivoted
midway between its ends to the frame, with
one end in position to engage the vibrating
lever and its other end jointed to a piston-
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rod 36, connected to a piston 87 in a cylinder -

38 on the forward end of the bed-plate. When
fluid under pressure is admitted to this cyl-
inder beneath the piston, the latter in rising
will rock the head 35 and, depressing its free
end, the vibrating lever will be forced rear-
ward and will move the heading-tool, which,
engaging the end of the spoke, will upset the
same and form a head thereon.

In carrying my improved method into ef-
feet by the mechanism described a strip of
metal, such as represented in Fig. 5, having
at intervals holes to receive the outer ends of
the spokes, is provided., .The spokes for the
wheel are secured in any suitable manner to
the hub, and the latter is set in place in the
hub-holder with a spoke extending between
the clamping-jaws, and fluid under pressure
isadmitted to cylinder 11, causing the clamp-
ing-jaws to close on the spoke. The strip is
now held in place and the end of the spoke
passed through the hole therein. The bend-
ing mechanism is now operated by the admis-
sion of fluid to eylinder 28, and the bending-
roller advancing will act on the strip and bend
the same against the curved ends of the jaws.
Before the retraction of the bending-roller
the heading-tool 2 is operated by the admis-
sion of fluid to eylinder 38, resulting in the
advance of the heading-tool and the upset-
ting of the outer end of the spoke. The bend-
ing-roller is now retracted by cutting off the
communication with -c¢ylinder 28 and the
clamping-jaws opened and the hub shifted in
its holder to bring another spoke into posi-
tion to be acted on, and this spoke being
passed through the next hole in the strip the
foregoing operations are repeated, and so on
until the whole strip has been bent progress-
ively step by step into cireular form and all
the spokes successively fastened in place.
The ends of the rim are finally secured to-
gether in any suitable manner.

In earrying the foregoing operations into
effect I prefer to heat the ends of the spokes
previous to the heading of the same; but the
strip to form the rim is preferably acted on
in a cold state.

While this mechanism operating as de-
scribed is sufficient to carry my method into
effect in a practical manner, I find it conven-
ient instead of first securing the spokes to
the hub to effect their connection with the
hub simultaneously with the fastening of
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their otiter ends to the rim, and this is accom-
plished in the present mechanism by the ver-
tical heading-tool 5, adapted to act on the in-
ner ends of the spokes within the hub and
simultaneously with the operation of the head-
ing-tool 3 for upsetting the outer ends of the
spokes. This heading-tool 5 is carried on a
horizontal longitudinally-movable header-bar
40, mounted in a guiding-casing 41 on the
central supporting-bed of the frame. The
bar is connected to rods 42, pivoted to the
opposite sides thereof and jointed at their
opposite ends to the rocking head 35 in such
manner that when the frame is rocked, as de-
scribed, to operate the heading-tool for the
outer ends of the spoke it will through the
medium of the connecting - rods pull the
header-bar forward and cause the vertical
heading-tool to upset the inner end of the
spoke within the hub.

The admission of fluid under pressure to
the several cylinders is controlled by valves
43, 44, and 45, respectively, for cylinders 11,
28, and 38, which valves are connected by
rods 43%, 44%, and 45* with a rocking disk 46,
mounted on the frame and operated by a foot-
lever 47, connected by a rod 48 with a erank-
arm 49 on the disk. The construction of the
valves and the arrangement of the operat-
ing parts are such that the fluid is admitted
successively to the cylinder 11 controlling
the clamping-jaws, cylinder 28 controlling
the bender, and eylinder 38 controlling the
header-tools when the foot-lever is depressed.
When the foot-lever rises, the supply of fluid
iscutboff from the several eylinders, but in re-
verse order, so that the heading-tools are first
retracted, the bending-roller next retracted,
and finally the clamping-jaws opened.

Having thus deseribed my invention, what
T claim is—

1. In the method of making wheels, pro-
gressively bending a strip into circular form,
and securing the spokes to the strip as the
bending operation progresses.

2. In the method of making metal wheels,
alternately bending a portion of a strip to

form thetire, and securing aspoke to the strip.

3. In the method of making metal wheels,
providing a strip having holes at intervals,
inserting a spoke in a hole, bending the strip
on opposite sides of the hole, and fastening
the spoke to the strip.’

4. In the method of making metal wheels,
progressively bending a strip into circular
form by successive operations, and securing
a spoke to the strip between each bending op-
eration.

5. In the method of making metal wheels,
progressively bending a strip into circular
form, and fastening the spokes to the hub and
strip as the bending operation progresses.

6. The method. of making metal wheels
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which consists in progressively bending a -

strip into circular form, fastening the spokes
to the hub and strip simultaneously as the
bending operation progresses and as a final
step securing the ends of the strip together.

7. The method of making metal wheels
which consists in progressively bending a
strip to form the rim, securing the spokes to
the strip as the bending operation progresses,

and as a final step securing the ends of the

strip together.

In testimony whereof I hereunto set my
hand, this 28th day of September, 1899, in
the presence of two attesiing witnesges.

EMIL EINFELDT.

Witnesses:
NATH FRENCH,
May L.y DobaE.
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