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UNITED STATES

PATENT OFFICE.

EMIL EINFELDT, OF DAVENPORT IOWA, ASSIGNOR TO TIHE BETTLNDORB
METAL WHEEL COMPANY,

OF IOWA.

. MACHINE FOR MAKING METAL WHEELS.

SPECIFICATION forming part of Letters Patent No. 646,269, dated March 27, 1800.
Application filed November 10, 1899, Serial No, 736,479, (No model)

To all whom it may concermn:
Beitknown that I, EMIL EINFELDT, of Dav-
enport, county of Seott and State of Iowa, have

‘invented a new and useful Improvement in

Machines for Making Metal Wheels, of which
the following is a speciﬁeation.

This invention has reference to the produc-
tion of metal wheels; and it consists, broadly,
of mechanism adapted to promesswely bend
a strip into circular form toform the rim and
fasten the spokes in place as the bending op-
eration progresses. This mechanism em-
bodies a clamping device for holding the
spoke, a bending mechanism- adapted by sue-
cessiveactions to bend the strip progressively
into the form of thé rim, and a headlnv de-
vice alternating in- its action with that of the
bending mechanism and adapted to succes-
sively fasten the spokes to the strip.

The invention consists also in combining
with the mechanism above described a device.
adapted to act on the spoke at its inner end

:and secure the same to the hub simultane-

ously with the fastenmfr of "the outer end of:
the spoke to the rim. °

The invention also consists in the details of"
construction and combination of parts here-
inafter described and claimed. .

In the accompanying drawings, Figure 1 is

o a side elevation of my impr oved maehme in

its preferred form. Fig. 2 isa similar view
as seen from the oppomte side. Fig. 2*isa
cross-section throongh the clamplno jaws in
closed position on the line f f.of the.preced-
ing figure. ¥ig. 3 is a front elevation of the
machine. Fig. Tiis a horizontal longitudinal
sectional elevation on the line a of Fig. 1.

‘Pig. 4*is a transverse vertical section on the

line b of the preceding figure. Fig. 5is a
horizontal transverse sectional elevation, on
an enlarged scale, of the bending mechamsm
on the hne ccof Fig. 3. Fig. 5% is a sectional
elevation through “the ends of the spoke-
clamping jaws and bending-roller, showing
howthelatter bendsthe StI‘lp aoa.mst themws

Fig. 6 isa diagrammatic view illustr ating the
simulta,neous action of the two heading de-
vices on the opposite ends of the spoke. Fig.
7 is a vertical transverse sectional elevation,

on an enlarged scale, on theline d d of Fig. 1,

showing how the upper jaw of the spoke- clamp

may beraised above its normal operative pos1-
tion to admit of the insertion of the hub in
its holder. Figs. 8 and 9 are elevations of
the same, showing the parts in different po- 55
sitions. Fig. 10 is a plan view, partly in sec-
tion, of the bending mechanism in modified
form. Fig, 1lisa ’mansvel se section on the
line e e of the preceding figure. Fig. 121isa
sideelevation of the modlﬁed form of the bend- 6o
ing mechanism. Tig.13is alongitudinal sec-
tlonal elevation of the mechanlsm represent-
ed in Fig. 12 with the bending-die removed
and in its place a straight die'adapted in its
action to clamp the rim and in conjunection 63
with the heading-tool to form a shoulder at.
the inner side of the rim and also to.form a
head on the outer end of the spoke. Fig. 13*
is a front elevation of the straight die.
Referring to the drawings, particularly to jo
Figs. 1 to 9 inclusive, 1 represents a frame,
which may be of a form and material ad&pt-
ed to give support to the operative parts of
the mechanism, In the present instance it
comprises a base 2, an upper cross-bar 3, 75
sustained at the upper ends of front and
rear standards 4 and 5, rising from the base,
and-a central supporting-bed 6, sustained by
the standards between the base and cross-
bar.. Mounted.inthis frame is a spoke-clamp- 8o
ing device comprising upper and lower jaws
7 and 8, adapted to close on the spoke and
hold it firmly in a horizontal position, a bend-
ing mechanism 9, adapted to act on the strip
of whichthe rimis to be formed and bend the §
same progressively, a heading-tool 10, Fig. 5,
adapted to act on the outer end of the spoke
to fasten it to the rim, a hub-holder 11 to give
support to the hub, and a heading-tool 12 ‘ar-
ranged to act on the inner end of the spoke go
within the hub and fasten the same to the
hub. The upper and lower jaws of the clamp
are fastened to the inner adjacent ends, re--
spectively, of two vertical stémns 13 and 14,
extended through and guided in vertical g5
openings in the upper cross-bar and central
supporting-bed, respectively. The stem of-

the upper jawis jointed to the forward end of
a horizontal operating-lever 15, extending
along the top of the cross-bar and pivoted 100
midway between its ends between the upper
ends of two links 16, which are in turn piv-
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oted at their lower ends to the cross-bar in
such manner that they may be lifted bodily
to raise the lever and elevate the upper jaw
of the clamp above its operative position, as
will be more fully deseribed hereinafter. The

- stem of the lower jaw of the clamp is jointed
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.at its lower end to the forward end of an op-

erating-lever 16%, extending at the under side
of the central bed and pivoted midway be-
tween its ends between the lower ends of two
links 17, whose upper ends are pivoted to the
sides of the central bed. At their rear ends
the two operating-levers are connected, re-
spectively, by links 18 and 19 with an oseil-
lating memberin the form of a disk 20, mount-
ed in bearings 21 on the rear standards. The
connection of the links with the disk is on
opposite sides thereof, so that when the disk
is rocked in the direction of the arrow, Fig.
1, the links will be moved endwise in opposite
directions, and, separating the ends of the op-
erating-levers, the jaws of the clamps}will be
brought together. The oscillating disk is
rocked by the ascent of a piston 22 in a cyl-
inder 23 on the rear end of the base, which
piston is connected with a piston-rod 24, hav-
ing its upper end jointed to the oscillating
disk 20 below its axis. On the admission of
fluid under pressure to this cylinder through
a valve 25 the piston will rise, and, turning
the disk, the levers will be operated, as de-
scribed, and the jaws of the clamp will be
brought together. When the supply of pres-
sure is cut off from the cylinder, the piston is
lowered to its former position and the disk
returned to its former position by a spring 26,
having its upper end connected with the
frame and its lower end with the oscillating
disk. At their two ends the jaws have on
their adjacent faces beveled ribs 27, Fig. 2°,
extending parallel and forming V- shaped
grooves, between which the spoke is held
near its opposite ends when the jaw is elosed.
At their forward ends, adjacent to the bend-
ing mechanism 9, the jaws of the clamp are
widened and curved in the are of a circle of
the diameter of the wheel to be formed, and
these curved ends when the two jaws are
closed to clamp the spoke act as an abutment
or anvil, against which the bending mechan-
ism operates on the strip to give it the proper
curvature. ‘

The bending mechanism in the present in-
stance is in the form of a roller 28, Figs. 1,
4, and 5, mounted on a vertical axis and
adapted to travel in a horizontal transverse
path along the curved ends of the jaws. Its
peripheral face is grooved, as at 29, to receive
the edges. of the strip and prevent the same
from sagging, and at the center it is reduced
in diameter, as at 30, to. permit it to passover
the end of the spoke projecting through the
strip, as.shown in Fig. 5°. This rolleris car-

ried on the end of an arm 31, pivoted at. its
other end on a vertical axis 32 on a carriage
33; sliding. between upper and lower guide-
plates. 3¢ on a bracket 35, detachably con-

nected with the central supporting-bed by
bolts 36, Fig. 1. The edges of the guide-
plates are curved, as at 37, and the carriage
in its movements is caused to travelin a path
corresponding to this eurve by means of fric-
tion-rollers 38, mounted on the carriage and
bearing on the curved edges of the plates.
The carriage is connected by a rod 39 with a
piston 40 in a horizontal eylinder 41, project-
ing laterally from the bracket, and as the pis-
ton is advanced by the admission of fluid to
the cylinder through its valve 42 the carriage
will be moved to the position represented in
Fig. 5 and the bending-roller will bend the
strip against the curved ends of the jaws.
‘When pressure is cut off from the cylinder,
the piston isretracted,the cylinder exhausted,
and the ecarriage moved back to its original
position by a weight 43, attached to a rope
44, passing over a guide-pulley 45 on the eyl-
inder and connected atits end with a pin 46,
extending upward from the carriage. The
bending-roller is held to its work by a set-
screw 47, tapped in the arm 31 and bearing
against the earriage, as shown in Fig. 5.

In the operation of the mechanism thus far
described aspoke, with its inner end inserted
in the hub, is set in place in the grooves on
the lower jaw of the clamp and the hub seated
in the hub-holder. A straight strip to form
the rim, provided previously with holes for
the outer ends of-the spokes, is held at one
end, when the jaws are closed between lips
48 and 49, projecting from the curved ends
of the jaws at one side, and the free portion
of the strip is sprung across the curved ends
of the jaws, with the outer end of the spoke
extending through a hole in the strip. On
the advance of the bending-roller it acts on
the strip, pressing the same firmly against
the jaws and bends the same, and after ad-
vancing holds the strip, as shown in Fig. 5.
While the roller is thus holding the strip, the
heading-tool 10 is brought into action for fas-
tening the spoke in place, and after the com-
pletion of the fastening operation the bend-
ing-roller is retracted to its original position.
The jaws are now opened, the hub shifted
and another spoke set in place, and the pre-
vious operations repeated.

The heading-tool 10 alluded to consists of
a cylindrieal bolt 50, mounted in a horizontal
position in a guiding-opening in the carriage
to reciprocate longitudinally to a limited ex-
tent. It is acted on by a spring 51, which
tends to hold the bolt retracted. The bolt is
in such a position that when the carriage is
advanced, with the bending-roller holding the
strip, the bolt will be opposite the outer end
of the spoke projecting through the strip, in
which position of the parts the opposite end
of the bolt will be in line with the upper end
of a vertical vibrating arm 52, Figs. 3, 4, 5,
and 6, pivoted at its lower end, as at 53, to a
depending extension of the central bed, This
arm is advanced to cause the heading-tool to
act on the end of the spoke by meansof a
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rocking head 54, pivoted betwéen its ends on
a horizontal axis 55 on the central supporting-
bed, with one end bearing at the back of the
vertical arm and its other end jointed to the
upper end of a piston-rod 56, connected with
a piston 57 in a eylinder 58 on the forward
end of the base of the frame. When flaid
under pressure is admitted to this eylinder
through its valve 59, the piston in rising will
rock the head and depress its free end, and
this engaging the vertical arm will swing it
forward, and its upper end will engage the
sliding boltand, advancing the same,the outer
end of the spoke will be upset and a head
formed thereon. When the pressure is cub
off from the cylinder, the weight of piston 57
and its connected parts will cause it to de-
scend and exhaust the cylinder, the free end
of the rocking block disengaging the vibrat-
ing arm and the latter being thrown outward

. by the outward movement of the bolt under

the influence of its retracting-spring.

In order that when the outer end of the
spoke is headed to fasten it to the rim its in-
ner end will be simultaneously fastened to the
hub, I provide for the operation of the inner
heading-tool 12 by the same action which op-
erates the other tool. The tool 12 is carried
on the forward end of a horizontal header-
bar 60, sliding longitudinally in a guide-cas-
ing 60* on the central bed. This barhas piv-
voted to its opposite sides the rear ends of
tworods 61, whose opposite ends are jointed,
as at 62, to the rocking head 54 where it joins
the piston. As a result of this construction
when the piston rises the end of the lever will
move outward in the arcof a circle, as shown
by dotted lines, Fig. 1, and the rods 61 will be
pulled forward, thereby drawing the header-
bar forward and causing the tool to engage
and upset the inner end of the spoke.

The hub-holder 11 before alluded to is in
the form of a ring 62%, provided in its upper
edge with notches 63 to receive the spoke-
bosses and seated loosely in a supporting-ring
04, fixed to the upper side of the guiding-
casing 60%, this arrangement permitting the
ring, with a hub therein, to be turned to bring
a new boss into position for the insertion of
the next spoke. When seated in this holder,
the hub is firmly held during the bending of
the strip and heading of the spoke by a hub-
clamping device adapted to be operated by
the closing of the jaws. This device is in
the form of an inverted-U-shaped arm 65,
Figs. 1 and 2, fixed to the rear end of the up-
per jaw of the clamp and provided inits ends
with notches adapted to straddle the diamet-
rically-opposite bosses of the hub when the
jaws are closed. It is seen, therefore, that
the clamping-jaws perform two functions—
namely, that of clamping the spoke and that
of clamping the huh. In addition to these

funetions the jaws also act to clamp the strip
to begin the operation of the machine. After
the first spoke has been fastened, however,
it i3 not necessary to elamp the strip by the

3.

jaws, for the latter is held in position across
the curved ends of the jaws by the previously-
secured spoke.

In order that the upper jaw of the clamp

may be elevated above its operative position-

for the purpose of removing the finished wheel
and inserting a new hub, I provide means for
lifting the operating-lever 15, as shown by
dotted lines, Fig. 1. This is effected by
mounting the lower ends of links 16 loosely
on eccentric-pins 66, Figs. 7, 8, and 9, pro-
jecting outward from a journal 67, mounted
in a bearing in the upper cross-bar. At one
side one of the ping is extended beyond the
links and has secured to it an arm 68, con-
nected by a rod 69 with a hand-lever 70 by a
pivot-pin 70%, which hand-lever is pivoted,
as at 71, at the forward end of the cross-bar.
‘When this lever is elevated to the position
shown by dotted lines, Fig. 1, the journal 67
will be turned in its bearing by the crank-
arm and the pins will be carried upward, as
shown in Fig. 9, thereby lifting the links,
raising the lever 15 bodily, and elevating the
jaw of the clamp carried by the lever. When
the pins are raised, as shown, the weight of
the lever tends to depress them by exerting
a downward pressure thereon, and in order
to prevent the journal from turning and low-
ering the jaw I form in the rod 69 a bend 72,
adapted when the lever is raised to straddle
the pivot 71, thus permitting the pivotal con-
nection 70% of the rod and lever to ‘‘pass
center.” In this position of the parts the
pull on the rod due to the downward pressure
exerted by the weight of the lever 15 will tend
to throw the hand-lever still higher; but this
being prevented by the bent portion of the
rod engaging pivot 71 the parts are automat-
ically locked and held in this position. The
eccentric-pins are so located with reference
to the journal and other parts that when the
lever and links are lowered to their-normal
positions the pins will be slightly to one side
of the axis of the journal, as shown in Fig.
8, 80 that there is a tendency for them to de-
scend farther. This action, however, is re-
sisted by a stop 73 on the hand-lever in posi-
tion to engage the frame of the machine. Tf
is seen, therefore, that the weight of the lever
15 and the connected parts serves to lock the
lever when raised and to maintain it tightly
in its depressed position.

The valves controlling the admission of
flnid to the several cylinders are operated by
a foot-lever 74 pivoted to the base and con-
nected to the several valves in such manner
that on the depression of thislever valves 23,
42, and 59 will be operated in succession to
admit the luid under pressure successively to
the cylinder controlling the clamping-jaws,
the cylinder controlling the bending appara-
tus, and the eylinder controlling the heading-
tools. On the upstroke of the foot-lever the
pressure is cub off from the respective c¢ylin-
ders successively and in reverse order, so that
the heading-tools are at first retracted, the
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bending mechanism next returned to its nor-

mal position, and the clamping-jaws finally
opened. Theseactionsof the partsare effect-
ed through the medium of arocking disk 735,
Fig. 2, mounted on the frame and having a
crank-arm 76, Fig. 1, connected by a link 77
The disk is connected
with valves 25, 42, and 59, respectively, by
links 25%, 42%, and 59%, so that the movement
of the disk by the foot-lever will operate all
the valves in the manner described.
Assuming that the foot-lever is in its nor-
mal position, as represented in Fig. 1, pres-
sure to all the eylinders will be cut off, the
clamping-jaws will be opened, and the bend-
ing-rollerand heading-toolsretracted. Hand-
lever 70 is now raised to elevate the upper
clamping-jaw to permit the insertion of the
hub, after which the hand-lever is depressed
and the upper clamping-jaw lowered toits op-
erative position. A spoke, previously pro-
vided with shoulders at its opposite ends to
bear against the outer end of the hub-boss
and the inner side of the rim, isinserted with
its inner end in the hub-boss and in line with
the grooves in the clamping-jaws. A strip,
of which the rim is to be formed, provided at
intervals with holes to receive the outer ends
of the spokes, is now held on edge with one
end in position to be clamped by the lips 48
and 49 on the clamping-jaws when the latter
are closed. The foot-lever is depressed, the
first portion of the downwaxrd stroke resulting
in the admission of fluid to eylinder 23 and
the forcible closure of the clamping-jaws on
the spoke between them. The jaws also close
on the end of the strip and on the hub, so
that the parts are all held firmly in position.
The strip is held across the curved faces of
the clamping-jaws, with the end of the
clamped spoke projecting through a hole in
the strip, and on the further depression of the
foot-lever fluid under pressure is admitted to
eylinder 41, causing the bending-roller to ad-
vance, pressing the strip firmly against the
curved faces of the jaws and bending the
gsame. On the final downward movement of
the foot-lever fluid under pressure is admit-
ted to cylinder 58, causing the two header-
tools to act simultaneously on the outer and
inner ends of the spoke, forming heads there-
on, which, in connection with the previously-
formed shoulders,will hold thespokesecurely
to both the hub and rim. The foot-lever is
now permitted to rise under the influence of
its retracting-spring 74%, and on the first part
of the upstroke pressure is cut off from e¢yl-
inder 58 and the piston, descending, exhausts
the cylinder and retracts the heading-tools.
On the second portion of the upstroke of the

lever pressure is cut off from cylinder 41, and

its piston being retracted by the weight the
bending - roller is drawn back to its former
position. On the last part of the upstroke of

the lever pressureis cut off from the cylinder
23 and the clamping-jaws are opened and the
spoke and hub released. The hub is now

646,269

turned in its holder in the direction of the ar-
row, Fig. 4, carrying with it the secured spoke
and rim and another spoke inserted in the
nexb hub-boss in position to be clamped and
operated on. On the depression of the foot-
lever, as before, the jawsare closed, the bend-
ing-roller advanced, and the heading-tool op-
erated, thus bending a second section of the
strip and securing another spoke in position.
The operations are repeated until the entire
strip has been bent step by step into circular
form and all the spokes secured one after
another in position. The wheel is now com-
plete except as to the fastening of the two
ends of the rim, which may be accomplished
in any suitable manner, such as by welding
or otherwise.

I prefer to heat the ends of the spokes be-
fore they are headed and to bend the strip
while cold; but this is not absolutely neces-
sary, for the spokes may be headed cold as
well as the bending of the strip.

In the mechanism just described the bend-
ing of the strip was effected by a transverse
traveling motion of a bending-roller, and
while a bender of- this character is suitable
for certain classes of work I find for other
kinds of work it is preferable to subject the
strip to a direct straight pressure between
curved dies. To adapt my machine for ac-

-complishing this, I propose to employ the con-

struction represented in Figs. 10, 11, 12, 13,
and 13*. Iereit is seen that the bracket 35,
sustaining cylinder 41 and the connected
parts, has been removed from the central
supporting - bed and in its place a bracket
78 substituted, which bracket is secured by
bolts 36 to the central supporting-bed. The
bracket extends outward between the two
standards 4 of the frame and sustains at
its outer end a vertical e¢ylinder 79, having a
piston 80 and piston-rod 81, jointed at its up-
per end to a rocking lever 82, pivoted, as at
83, to the bracket. The opposite end of this
lever is connected by rods 84 with the oppo-
site sides of a cap-plate 85, mounted to slide
longitudinally on a guide-rib 86 on the bracket
to and from the curved ends of the clamping-
jaws. At its innerend the cap-plate has de-
tachably connected with it a curved bend-
ing-die 87, adapted to act on the rim and
bend the same against the curved ends of the
jaws when the cap is advanced by the rise of
the piston on the admission of fluid to the
cylinder. The curved die at its center is
formed with an opening through which ex-
tends the end of a heading-tool 88, mounted to
slide horizontally toalimited extentin the cen-
tral rib 86 and acted on by a retracting-spring
similar to the construction hereinbefore de-
seribed. The walls of the opening in the
curved die engage behind the head of the
heading -tool, the face of the latter being
slightly in rear of the face of the die, so that
when the curved die advances it carries with
it the heading-tool in contaet with the outer
end of the spoke, the purpose of which is to

70

75

8o

85

Q0

95

j fele)

105

I10

11§

I20

125

130




10

5

20

25

30

35

40

646,269 3

provide for the formation of a shoulder on
the spoke at the inner side of the rim. The
opposite end. of this heading-tool is exposed
through the rib and is in line with the upper
end of the vibratinglever 52, before described,

by which the header is operated to upset the
outer end of the spoke. . Cylinder 79 is pro-
vided with a valve 79%, connected by a rod
79% with the rocking disk 75, this rod taking
the place of rod 42X Whlch connected the
valve of the transverse cylinder with the disk.

This direct-acting bender is operated, as far
as its relative _action to the other partsis con-
cerned, the same as the roller-bender, the ad-
mission of pressure to this cylinder occur-
ring after the operation of the elamping-jaws
and before the operation of the heading-tool.
On the advance of the die it acts againstthe
rim, and the header simultaneously presses
on the outer end of the spoke. The rim is
forced against the curved ends of the clamp-
ing-jaws, carrying with it the heading-tool,
and the metal of the spoke between the rim
and jaws is upset, forming a shoulder.  Af-
ter the die has advanced its full limit the vi-
brating lever 52 is operated, advancing the
heading-tool still farther and upsetting the
outer end of the spoke.

In cases where the rim has been p1 eviously
bent into ¢ircular form I propose. to employ
the above mechanism with a slight changeto
secure the spokes to the rim by the formation,
as before, of a shoulder at the inner side of
the rim and a head on the outer end of the
spoke. In such casesthecurved die 87is re-
moved from the face of the cap and a die 90,
Figs. 13 and 13%, with a straight face substi-
tuted. This die has a vertical open slot 91
fitting around the head of the heading-tool
and engaging behind it, so that when the cap
is advanced to clamp the tire between the die
and the ends of the jaws the heading-tool will

. be carried along with it, as before, and main-
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tained in engagement with the outer end of
the spoke. When the die isadvanced its full
distance, the heading-tool is operated inde-
pendently and the outer end of the spoke
headed. It will be understood, of course,
that this mechanism and that represented in
Figs. 10, 11, and 12, where the curved die is
employed, operates in connection with the
other parts of the machine, inc¢luding the
heading-tool for the inner ends of the spoke,
the only change in the machine being the sub-
stitution for the transverse cylinder and lat-
erally-acting bending- roller of the direct-act-
ing die.

Havmd thus descuoed my mventwn what
I claim is—

1. In a machine for making metal wheels,
the combination with means for holding the
spoke, of means for bending a strip to form

the rim, and means for securing the spoke to

the rim.
2. In a machine for -making metal wheels
the combination with means for holding the

spoke, of means for progressively bendlng a
strip to form the rim, and meansfor securing
the spokes to the rim as the bending opera-
tion progresses.

3. In a machine for making metal wheels
the cpmbination with means for holding the
spoke, of a bending mechanism aeting by sue-
cessive operations to progressively bend a
strip to form the rim, and a spoke-fastening
mechanism alternating in its action with that
of the bending mechanism.

4. In a machine for making metal wheels
the combination of means for holding the
spoke,means forbending a strip prowresswely
step by step,and means f01 securing the spokes
to the strip as the bending operamon pro-
gresses.

5. In a machine for making metal wheels
the combination of means for holding the
spoke, means for sustaining the hnb, means
for progressively bending a stup to form the
rim, and means for 51multan9011sly securing
the spoke to the hub and rim as the bendmcr
operation progresses. -

6. In a machine for making metal wheels
the combination with a bpoke -clamping de-
vice, of abending mechanism adapted to bend
the strip a@amst the spoke-clamping device;
and means For securing the spoke to the strip.

7. In a machine for making metal wheels
the combination with spoke-clamping jaws
prov1ded with curved ends,of a bending mech-
anism adapted to act on the strip ao'amst the
curved ends of the jaws, and a spoke -fasten-
ing device.

8. In a machine for making wheels the com-
bination with clamping-jaws movable to and
from each other in straight paths as distin-
guished from in the ares of a circle of means
for guiding the jaws in said movements, par-
allel oper atlntr-levers jointed at one end to the
jaws and rnounted between their ends on axes
movable at right angles to the movement of
the jaws, and means for moving the opposite
ends of the levers to and from each other.

9. In amachine for making wheels the com-
bination with clamping-jaws movable to and
from each other, of operating-levers, an os-
cillating member, rods connecting the ends of
the levers with said oscillating member re-
spectively on opposite sides of 1ts axis, a cyl-
inder and a piston therein connected with the
oscillating member beyond its axis.

10. In a machine for making metal wheels
the combination of horizontal spoke clamping
jaws, vertical stems connected therewith and
mounted in guides in the frame, horizontal
operating-levers extending at right angles to
the movement of the jaws and jointed to
the stems and pivoted between their ends to
links pivoted in turn to the frame, an os-
cillating member, means for oscillating the
same, and connecﬂons between the member
and levers.

11. In a machine for ma,kmv metal wheels
the rombination with a spoke clamping de-
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vice, of a hub -clamping device operated
thereby.

12. In a machine for making metal wheels
the combination with spoke-clamping jaws,
of a hub-clamping device carried by one of
the jaws.

13. In a machine for making metal wheels
the combination with a horlzontal huob- sup—
port, of upper and lower spoke-clamping jaws
movable vertically, and a hub-clamping de-
vice carried by the upper jaw and adapted to
engage the hub when the jaw descends to

~ elamp the spoke.
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14. The combination with a hub-support,
of a spoke-clamping jaw movable to and from
the support parallel with the axis of the hub,
and a hub-clamping arm carried by the jaw
and formed to engage the opposite hub-bosses
when the jaw is moved toward the support.

15. In combination with a spoke-clamp, a
heading-tool movable to and from the same,
a vibrating arm adapted to engage and move
the heading-tool, a eylinder, a piston therein,
and a rocking head connected with the piston
and disconnected from the lever and adapted
to engage and move the vibrating arm.

16. In combination with a spoke-clamp, a
heading-tool movable to and from the same,
a mov able operating member disconnected
from the headmmtool and adapted to engage
the same, and means for actuating the oper-
ating'member.

+ 17. The combination with a spoke-clamp,
of a heading-tool movable to and from the
same, a vertical vibrating arm adapted to en-
gage the heading-tool, a head mounted be-
tween its ends on ‘a horizontal axis and ar-
ranged to engage the vibrating arm, a c¢ylin-
der, and a piston therein connected with the
rocknw head.

18. The combination with a spoke-clamp
of a heading-tool at one end, a second head-
ing-tool at the other end, a rocking head
adapted to operate one of the heading-tools,
and a conhection beftween the rocking head
and the other heading-tool.

19. In a machine for making metal wheels
the combination with spoke-clamping jaws,
of means for operating the same to clamp the
spoke, and means for moving one jaw away
from the other independently of its clamping
movement.

20. In combination with a hub-support, a
spoke-clamp comprising upper and lower jaws
movable to and from each other to clamp the
spokes, and means for elevating the upper
jaw to an inoperative position.

21. In combination with a movable clamp-

" ing-jaw 7, an operating-lever connected there-

6o

with, means for actuating the lever to clamp
the spoke, and means for elevating the lever

bodily to raise the jaw to an inoperative po-
sition.

- 22, Thecombination \Vlbhalowel cla,mplnfr-
jaw, of an upper clamping-jaw. thereover, a
Vertical stem connected with the jaw, a hori-

65

zontal operating-lever having a pivotal con- .

nection between its ends with the frame, and
jointed at its forward end to the stem, means
for rocking thelever, and means for elevatm"
its pwotwl connection with the frame.

23. In a machine for making metal wheels
in combination with a lower spoke-clamping
jaw, an upper clamping-jaw, a horizontal op:

.erating-lever having a jointed connection at

one end with the jaw, a link pivoted at ity
upper end to the lever, a horizontal: journal
mounted in the frame and provided with an
eccentric-pin on which the lower end of the
link is loosely mounted, and means for.turn-
ing the journal.

24. In a machine for making metal wheels

the combination with a spoke-clamping jaw,

of an operating-lever jointed thereto, a jour-
nal mounted in the frame, a link pivoted at
one end to the lever and mounted at its other
end eccentrically on the journal, a hand-lever
pivoted to the frame, a rod connected at one
end to the journal and at its other.end with
thehand-lever, and a stop to limit the upward
movement of the hand-lever.

25. In a machine for making metal wheels
the combination with a spoke-clamp, of a
movable die adapted to act on the rim and
provided with an opening, and a heading de-
vice adapted to act through the opening on
the spoke.

26. In a machine for making metal wheels
the combination with a spoke clamp, of a
movable die adapted to act on the rim, a head-
ing-tool engaged by the die and movable with
i, and means for moving the heading-toolin-
dependently of the die.
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27. In a machine for maklnu metal wheels .

the combination with a spoke elamp, of a
curved die movable to and from the same and
adapted to act on the rim, and a movable
heading-tool adapted to act on the spoke.

28. In a machine for making metal wheels
the combination with -a spoke-clamp having
a curved end, of a curved die movable to and
from the same, and provided with an opening
therethrough, and a heading-tool adapted to
act through said opening on the spoke.

In testimony whereof I hereunto set my

hand, this 17th day of October, 1899, in the

presence of two attesting witnesses.

EMIL EINFELDT.

Witnesses:
NATH. FRENCH,
MAY L. DODGE,
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