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This invention relates to the manufacture of
wire wheels and has particular reference to the
piercing of a plurality of holes in the hub shell
for the short spokes.

The press of the invention comprises the usual
upright frame in which a plunger is reciprocably
operated. The plunger has a top die fixed there-
to which cooperates with a die shoe structure
therebelow, the die shoe structure having suit-

15 able holders with punches mounted therein to

punch holes in the hub shell when the head is
moved downward on to the base structure. Each
operation of the plunger will punch all of the
holes for the shorter spokes in the hub shell.

On the drawings:

Figure 1 is a front view of the press.

Figure 2 is a side view of Figure 1.

Figure 3 is an enlarged sectional detailed view
of the mechanism for punching the holes, the

oy parts being shown in separated relation.

Figure 4 is a sectional view similar to Figure 3
hut on a reduced scale but showing the punches
at the time they are forming the holes in the
hub shell and taken on the line 4—4 of Figure 7.

Figure 5 is a sectional detailed view on the
line 5-—5 of Figure 4. .

Figure 6 is a perspective view of the head for
holding the releasing fingers.

Figure 7 is a view taken on the line 77 of
; Figure 4 with parts broken away and parts in
section better to illustrate the structure.

Figure 8 is a perspective view of one of the
cam blocks.

Referring to the drawings, the numeral 2 in-
dicates the upright of the press. At the top of
the press on a bracket 4 an electric motor 6 is
mounted. The motor has the usual pulley §
and drive belt 10 which operates the fiywheel 12
of the press. The flywheel is secured to a shaft

¢~ 14 which extends through the press and has a

small gear wheal (not shown) mounted on the
opposite end thereof. The small gear wheel
meshes with the large gear wheel 16 secured to
8 shaft 18 having a crank 20 formed thereorn,
The connecting rod 22 is mountad on the crank
and has secured thereto a crosshead 24 which
slides in the frgme. The crosshead has secured
thereto the top die which forms the upper por-
tion of the die for punching the holes in the hub
shell. The shaft 14 has a clutch at the right
hand end thereof in Figure 1 which is operated
by a lever 30 and a linkage 32 to throw the small
gear which meshes with the gear wheel 18 into
and out of driving engagement with the shaft 14.
When the shaft 14 makes one revolution the

mechanism indicated as a whole at 34 will throw
the clutch cut of engagement with the small
gear wheel. The details of this mechanism 34
and the clutch is not shown for the reason that
it is conventional and well known and forms no
part of the invention. A brake drum is shown
at 36, the brake shoes being indicated at 38.

At the base of the press there is slidably
mounted the plate 40 having a plurality of pres-
sure pins 42 resting thereon. A second plate 44
is slidably mounted below the plate 40 and is held
in spaced relation thereto by means of the pins
45 which may be secured to both plates. The
upper ends of the rods 42 pass through the base
member 48 of the mechanism for punching the
holes in the hub shell. The plate 44 has secured
thereto the piston rod 46 connected to a piston
which operates in a cylinder 47 to form an air
cushion. The air is under pressure and con-
stantly urges the piston upward. The structure
of parts 40 to 47, inclusive, will give a resilient
mounting to parts of the die shoe of the mecha~
nism.

Referring to Pigures 3 and 4, it will be seen
that there is shown in detail the top die or shoe
28 and lower die shoe 48 of the die. The die
shoe 48 comprises the flat lower member 50 and
the annular upper member 52. Each of these
members has the lateral ears 54 and 56 provided
with suitable registering openings to receive the
guide rods 58 rigidly secured in the ears 60 of
the head 28. A suitable bearing 62 is placed in
the ears 56 to accommodate the guide rods 58.
The members 5C and 52 are secured together by
means of a plurality of machine bolts 64.

The upper member 52 of the die shoe 48 is open
at its center and has mounted therein the bear-
ing ring 66 slightly enlarged at its upper end as
indicated at 63. Slidably received in the ring 66
is the punch slide holder 70 which has at its lower
end an oufwardly projecting flange 72. 'The
flange 72 and the side of the slide holder 70 co-
cperate with the sides of the bearing ring 66
and its enlarged portion 68, respectively, for slid-
able engagement. Parts 68 and 72 limit the up-
ward movement of the slide holder 70. The mem-~
ber 50 has openings 74 therein slidably to receive
the pressure pins 42 constantly urged upward
from their lower ends. The air cylinder 47 con-
stantly urges the plate 40 upward and will, there-
fore, push the pins 42 upward constantly to force
the slide holder 79 upward so that the flange
72 will come into engagement with the flange 68.
This position of the parts is shown in Figure 3.

The slide holder 70 is bored and has mounted
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at its central portion the circular die holder block
or hub shell receiving member 78 secured thereto
by means of the machine screws 80. The upper
portion of the member 78 is suitably shaped as
shown at 82 to receive the enlarged end of the
hub shell 160. Suitable inclined passages 84 are
provided in the member 78 and dies 86 are seated
in enlarged portions of the passages at the oufer
periphery of the member 78. The dies 86 may
be held in place by suitable set screws, not shown.
Behind the dies the passages 84 lead to the center
of the block to allow the puncihed out metal to
fall to the base of the press.

The slide holder 70 has a plurality of equally
spaced tines or upwardly extending projections
100 formed theresround on the upper face there-
of, the projections being ten in number. These
projections define ten radial recesses therebe-
tween and in each recess there is slidably mount-
ed a punch holder 102. Over the top of the slide
holder 70 and the punch holders 162 there is
secured the retainer ring 104 which incloses the
recesses between the projections 160 and holds
the punch holders 102 in place. Suitable ma-
chine bolts 106 hold the ring 104 on the punch
holder 70 and a tongue and groove connection 108
positions the ring 104 with reference to the top
of the slide holder 70. The punch hoiders 192
are therefore radially slidably mounted in the
slide holder 70.

In each punch holder 102 there are mounted
two punches 110, each punch being held in posi-
tion by means of a set screw 112 screwed into a
suitable threaded opening in the punch holder
102. 'The two punches in a holder are not simi-
larly positioned but one is positioned to punch
a hole in the shell on a circumference different
from the other. This difference in position is
represented by the passages &4 as shown in Fig-
ure 3. The retaining ring 104 has the cut-out
spaces 114 to permit access to the screw 112 when
the machine is assembled. Each punch holder
100 is reduced at its outermost end and has
two roilers 118 mounted on g pin or shaft 118.
These rollers cooperate with the cam blocks 120,
one of which is shown in perspective in Figure 8
and which will now be desecribed.

Referring to Figures 4, 7 and 8, the ten cam
blocks 120 are mounted at the interior periphery
of the annular upper member 52 of the die shoe
43. The member 52 has the groove 122 in which
there is received the tongue 124 of the blocks
120. At the upper portion of the blocks 120 a sec-
ond tongue 126 is provided, which fits in a grocve
198 of a retaining ring 130 secured ts the top of
the member 52. The blocks 120 are segmental
and have the curved or conical inner surface 132
and the curved outer surface 134. At the ends
of each block 120 the flanges 136 and finished
inclined portions 128 are provided. The finished
portions 138 cooperate with flat portions 1490
on the ends of the punch holders 102 while the
flanges 136 cooperate with the rollers 118. The
blocks 120 are spaced and hetween each pair of
blacks there fits the reduced end of the punch
holder 102 and the rollers 118. This structure
is best shown in Figure 7 at the upper right where
the ring 130 is broken away.

The top die 28 has secured theretc by means
of the machine bolts 142 the retaining and pres-
sure transmitting ring 144. The ring 144 has
the flange 146 projecting inwardly at its lower
portion which cooperates with a flange 148 a2t

- the upper end of ‘@ movable holding ring 150 hav-

ing a bottom surface 154 which cooperates with
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the surface 82 of the block 78 to hold the hub
shell 160 rigidly in position when the machine is
in operation. Play is allowed between the ring
144 and the ring 150 as shown at 158 and eoil
springs 158 mounted in recesses in the members
28 and 150 constantly urge them apart.

A means is provided for pulling the hub shell
189 from the machine after the holes have been
punched therein. This means comprises a block
162 (see Figure §) rigidly attached to the head 28
by means of the machine screws 164 as shown in
Figure 5. The machine screws 164 pass through
the openings 166 shown in Figure 8. The block
182 is recessed at its two ends as is shown at 163
and a finger 170 is piveted in each recess by
means of the pins 172, Coil springs 174 mounted
in recesses 175 in the block 162 and in the finger
170 constantly urge the lower ends of the fingers
outwardly. The lower ends of the fingers are
formed into hooks 176 which are adapted to en-
gage under the flange 178 at the narrow portion
of the huub shell 160. A cam member 189 having
inclined sides 182 is adapted to operate on the
upper ends 184 of the fingers to force them out-
wardly or away from each other and, conse-
uuently, to force the inner ends and hooks 176
inwardly. A coil spring 186 iz mounted in regis-
tering recesses in the block 162 and the cam 180
and constanily urges the cam upward to the posi-
tion shown in Figure 4. When the block 28 raises
the stem 188 on the cam 180, it will strike the
knock-out pin 180 (see Figures 1 and 2) to move
the stem 183 downward and cause the cam 180 to
foree the upper ends 184 of the fingers 17¢ out-
ward and the lower ends or hooks 176 inward.
This position of the parts is shown in Figure 3
and will cause the fingers to release the hub shell.
The successive movements of the fingers to grip
and relegse the hub shell will be apparent from
an examination of Figure 4, the dotted and solid
outline, respectively, in Figure 3. The operator
will kneck or push the punched hub shell from
the machine immediately on its release by the
hooks 176.

The machine of the invention punches twenty
holes in the hub sheil and accordingly there are
provided ten punch holders 102, each having two
punches 110. This is best shown in the plan view
in Figure 7. The upper base member 52 has ten
projections 108 forming ten recesses, in each re-
cess there being received one of the punch holders
102, Ten cam blocks 120 (Figure 8) are provided
which are mounted as shown in Figures 2, 3 and
7. These blocks are spaced from each other and
between the adiacent spaced ends the rollers 118
of the reduced end of the punch holder 182 oper-
ate. )

The operation of the device is as follows and
will be understood from an examination of Fig-
ures 3 and 4. In Figure 4, the die or machine has
performed iiz work., The top die or shoe 23 has
been pushed downward to cause the suriaces 82
and 154 to grip the wheel hub 160. The slide
helder 70 has also been forced downward against
the upward pressure of the ping 42. The down-
ward movement of the slide holder 70 will cause
the surfaces 149 on the ends of the die holders
to ride on the inclined surfaces 138 on the cam
blocks to force the die holders 102 inwardly to

cause the punches 110 to punch the metal from

the hub to form the spoke opening. The button
or metal punched out will slide down the passages
84 and drop into the central passage 192 formed
in the members 78, 70 and 52 and drop to the
hottoem of the machine, The finished surfaces
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. tlon:ds at the bottom to-:force the die holders
~inwardly -when- the - ‘machine ‘operates. : The
lowermost position of the parts is shown in Pig-.
-ure 4. . “As the plunger now.rises, the.upward pres=
sure of the rods 42 will force the holder receiving.
~member-70upward. ‘Thisupward movement will
cause the:rollers 118:to ride on the backs.of the

101,046,001 & 3

138 on the cam block <120 are. inclined,:as is best:

shown - in-Figures 3 and 4, so. that-the wider- por-

flanges 136 of :the cam blocks to pull the punch
holders 102 away from the hub: and pull the

i punches out of .the puriched openings in the shell.
~: The punches will be withdrawn from their open-

2@

- ings before the end of the upward movement of

the block: 70 .so that a- continued .upward move-- .
:ment:of the head will not cause the punches to-
. tear the .spoke:-opening :made: thereby. In the

downward movement of the:crosshead or plunger
24 and top die 28 the bevelled: edges 194 of the
fingers 170 will have slipped over the-edge of the

~-flange 178 so that the hook portion 176 will now
~wengage with the:..interior: portien' of the flange
:'when the:plunger rises. <This engagement will

‘25

pull the wheel hub 180 upward with the plunger.

Just before the plunger reaches the upward limit :
:0f the stroke, the:-knock-out pin 180 will strike

¢ o: the:stem 188 to cause it to move-downwardly and
- cause-the cam:180 to move the-upper ends 184 of

30

the fingers outwardly and move the hooks 176

“inward:or away. from the .flange 178 to release
the hub 160. When the shell is released the oper-

: - ator will use a:stick or hishand to shove the shell
~ ~fromthemachine.. - A new hub shell is now placed

.35:\:

over the block 78 and the handle 30 again oper-
ated to cause the machine to make one stroke.

* The parts now will move from the position sho\;vn
Cin-Pigure 3 to that shown in Figure 4 and again

- return to the position of Figure 3. During this
operation the twenty holes in the hub shell will

46

“have been punched.

We:claim:

1. In-a machine for punching spoke holes in the

hub of a wire wheel; a' die shoe, a punch holder

- slide  yieldably mounted. in said shoe, a top die

reciprocable relative to the die shoe; means on the

slide to receive a wheel hub, means on said top

die cocperating” with the hub receiving means to
hold the hub rigidly in position; a plurality of
punch holders slidably mounted in said slide for
movement transversely to the movement of the
slide, a plurality of punches mounted in- said
holders, means for causing said holders to move
toward the wheel hubto-cause the punches 1o
bunch —a - plurality of - spoke openings entirely

around the periphery thereof; said last named

‘means being operative only when the top die is

60

moved to causethe holder slide to move.

2. In a.machine for punching spoke holes in the
hub cf a wire wheel, a die shoe, a movable annular
punch holder slide mounted in said shoe, a plu-
rality of projections on said slide defining recesses
therebetween, punch holders slidably received in
said recesses, punches mounted in said holders,

‘stationary cam means on said die shoe engageable

<
<

-

)

by said- holders, a  wheel hub receiving block
mounted "in' said slide, a reciprocable top die
adapted to engage the hub on the block rigidly to
hold the hub in position, the reciprocation of said
top die causing the movement of said punch
holder slide and causing said holders to move over
said cam means to cause said punches to punch
spoke holes around the periphery of said hub.

3. In a machine for punching spoke holes in the
hub of a wire wheel, a die shoe, 3 punch holder
slide yieldably mounted in said shoe, 3 recipro-

cable top die; means on the punch holder to re-
ceive a wheel hub, means on said top die cooperat-

ing with the hub receiving means to hold the hub
-rigidly.in position, a plurality of punch holders
- slidably. mounted in said slide, a plurality-of

punches mounted in said holders, means for caus-
ing said holders to move toward the wheel hub
to cause the punches to punch spoke openings
therein when the top. die is moved toward the die
shoe, and means on the top die to raise said wheel
hub from the die shoe after the punching opera-~
tion has been performed.

4. In a machine for punching spoke holes in
the hub of a wire wheel, a die shos, an annular
punch holder slide movably mounted on said shoe,
a wheel hub receiving block on the slide, punch

-holders movably mounted in said slide, punches

in said holders, a plurality of cam blocks mounted
in said shoe and engageable by the said holders,
a top die over said shoe adapted to desecend and
rigidly hold the wheel hub in position, said down-

‘ward movement .of the head moving said slide

downward and causing the holders to move over
the cams to cause the punches to punch spoke
cpenings in the wheel hub. e

5. In a machine for punching spoke holes in the
hub of a wire wheel, a die shoe, an annular punch
holder slide movably mounted in said shoe, a
wheel hub receiving block on -the slide, punch
holders movably mounted in said slide, punchesiin
said holders, a plurality. of cam. hlocks mounted
in said shoe and engageable by the said holders,
a reciprocable top die over said shoe adapted to
descend on and rigidly hold the wheel hub in po-

-sition, said downward movement of the head magyv-

ing said holder slide downward and causing the
holders. to ‘move over the cams to cause the
punches to punch spoke openings in the wheel
hub, and means for withdrawing the whesl hub
with the top die when the said top die is-rajsed.s

6. In a machine for punching:spoke holes in
the hub of a wire wheel, a die shoe, an annular
punch ‘holder. slide resiliently: mounted in: said
shoe, a wheel hub receiving block: on the slide,
punch holders movably mounted in: said slide,
punches in said holders, a plurality of cam blocks
mounted in said shoe and engageable:by the said
holders, a reciprocable top die over said holder
adapted to descend and rigidly hold the wheel hub
in position, said downward movement of the top
die moving said slide downward and causing the
holders to move over the cams to -eause the
punches to punch spoke' openings in the wheel

hub, means for withdrawing the wheel hub. with

the top die when the said head is being ‘Taiséd,
and means to release the hub when the top die
is fully raised.

7. In a machine for punching spoke holes in
the hub of a wire wheel, a die shoe, 5 punch holder
slide resiliently mounted in said shoe; a wheel hub
receiving member secured to the slide, a plurality
of punch holders mounted for sliding movement,
in said slide, punches mounted in said holders,
cam means mounted adjacent said slide, flanges
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on said cam means, rollers on said holders CoOP- Uiy

erating with said flanges, cooperating surfaces on
said cam means and said holders, a reciprocable
top die, means on the top die cooperating with
said hub receiving member to hold the hub rigidly
in position, the downward movement of said top
die causing the engagement of said hub holding
elements and causing the cooperating surfaces on
said holders and said cam means to cause the
holders to move inwardly and cause the punches
to punch spoke holes in the wheel hub, the upx
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ward movement of said top die causing the roll-
ers to engage the flanges on the cam means to
withdraw the holders and punches from the hub.

8. In a machine of the class described having
a reciprocable head, as a sub-combination, a
means o raise a whesl hup from the machine
comprising s block secured $o the head, a plural-
ity of fingers pivoted to the block, a hook end on
the finger, resilient means urging the hook ends
away from the block and into engagement under
the Aange of the whesl hub, a bevelled edge on
the finger ends to cause them to ride over the
flange when the head descends, and a cam engag-
ing the other end of the fingers to press them
apart against the tension of the springs to cause
the fingers to release the wheel hub, sald releas-
ing action taking piace after the head has been
raised.

§. In a iaechine for punching spoke holes in
the hub of a wire wheel, a dic shoe, 2 punch hold-
ar slide mounted for reciprocable movement in
said shos, a plurality of punch holders siidably
mounted in said slide holder, punches in sald
punch hoelders, a wheel hub recelving block
mounted in the holder slide concentrically thxere-
with, said block having a plurality of openings
complemeniary to the punches to receive the
punch ends and punched out pieces of metal when
the punches are operative, a top die descendabie
on the holder siide o cause the slide to move,
and means on the die shoe cooperating with the
punch holders to cause the purich holders to move
toward the wheel hub to punch zpcke cpenings
therein.

10. In a machine for punching spoke holes in
the hub of a wire wheel, a die shoe, & punch
holder slide mounted for reciprocable movement
in said shoe, a plurality of punch holders slidably
mounted in said slide holder, punches in said
punch holders, a wheel hub receiving block
mounted in the holder slide concentrically there-
with, said block having a plurality of openings
complementary to the punches to receive the
punch ends and punched out pieces of metal when
the punches are operative, a top die descendable
on the holder slide to cause the slide to move,
means on the die shoe cooperating with the punch
holders to cause the punch helders fo move to-
ward the wheel hub to punch spoke openings
therein, and means to cause the holder slide to
move in the reverse direction when the top die
is withdrawn.

11. Tn & machine for punching spoke holes in
the hub of a wire wheel, a die shoe, a reciprc-
cable punch holder slide unted in the shee,
punches mounted for slidable movement in the
punch holder, means to actuats the punches when
tne holder is moved, means for supperting the
hub, a top die reciprocable relative to the holder
slide to move the same, the reciprocation of said
top die causing the movement of said hoider
slide to ecause said punches to move toward the
nub $o punch spoke openings therein.

12. In & machine for punching spoke holes in
the hub of a wire wheel, a die shoe, a recipro-
cable punch holder slide mounted in the shoe,
punches mounted for slidable movement in the
punch holder, means to actuate the punches when
the holder is moved, means for supporting the

28
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hub, a top die reciprocable relative to the holder
slide to move the same, the reciprocation of sald
top die causing the movement of said holder slide
i0 cause said punches to move toward the hub
t0 punch spoke openings therein, and means on
the top die to raise the hub from the die shoe
after the holes have been punched.

13, In & machine for punching spoke holes in
the hub of a wire wheel, a. die shoe, a circular
reciprocable punch holder slide mounted in the
shoe, a plurality of punch holders mounted en-
tively around the holder slide for slidable move-
ment therein, punches in the punch holders,
cam means mounted in the die shoe concentrical-
ly with the punch holder slide, said cam means
adapted to cause the operation of the punches
when' the holder siide is moved, and means to re-
ciprocate the punch holder slide to cause the
punches to punch holes in the hub.

14, Tn a machine for punching spokes in the
hub of a wire wheel, a die shoe, a circular recip-
rocable punch holder slide mounted in the shoe, a
plurality of punch holders mounted entirely
around the holder slide for slidable movement
therein, punches in the punch holders, cam
means mounted in the die shoe conecutrically
with the punch holder slide, said cam means
adapted to cause the operation of the punches
when the holder slide is moved, means {0 cause
the reciprocation of the punch holder slide to
cause the punches to punch holes in the hub, and
means on said last named means to withdraw
the hub from the die shoe after the punching of
the holes.

i5. In & machine for punching spoke holes in
the hub of a wire wheel, a die shoe, an annular
punch holder slide reciprocably mounted in said

oo, & hub receiving member mounted concen-
iricaily with the holder, a plurality of punch

versely to the movement of the siide, punches in
said holders, a plurality of cams annuiarly ar-
ranged adjacent the punch helders and adapted
to cperate the holders to cause the punches to
punch spoke openings in the hub when the holder
slide is moved, and means movable simultaneous-
Iy tc grip and hold the whesl kub on the receiv-
ing member and to move the holder stide to cause
the punching of spoke holes.

18. In 2 machine for punching spoke holes in
the hub of a wire wheel, a die shee, an annular
punch holder slide reciprocably mounted in said
shoe, & hub receiving member mounted concen-
tricslly with the holder, a plurality of punch
nolders mounted in the slide for raovement trans-
versely to the movement of the slide, punches in
said holders, a plurality ¢f cams annularly ar-
ranged adjacent the punch helders and adapted
to operate the holders to cause the punches to
punch spoke openings in the hub when the holder
slide is moved, means movable simultaneously
to grip and hold the wheel hub on the receiving
memher and o move the holder slide to cause the
punching of the spoke holes, and means on said
last named means to withdraw the wheel hub
from the die shoe when said first named means
is moved to release the slide holder.

HERMAN TORMYN,
FRANK P. WIETHOFF.
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