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UNITED STATES

1,995,485

PATENT OFFICE

1,995,485
"MACHINE TO COUNTERSINK TWENTY

- HOLES IN
SEHORT SPOKES

A . WHEEL HUB

SHELL FOR

Herman Tor myn and Frank F. Wlethoff Detroit,
Mich., assigners to General Motors Corpora—
tion, Detroit, Mich., a corporation of Delaware

Application July 29, 1932, Serial No. 625,991

- ¥ Claims.

This 1nvent10n relates- to the manufacture of

wire wheels -and has particular reference 1o a

machine for -the countersinking of the.-spoke
holes-in the wheel hub. The machine of:the

present invention .is- one of: ten. machines and.

follows in sequence the operation of the ma-
chine’ described in our copending application,
Serial No. 625,990, filed July 29, 1932. :

After the wheel hutb has been circumferen-.

tially punched with the plurality .of holes for
the short spokes as set.out in the copending:ap=
plication referred. to, -the wheel hub is frans-

ferred to the machine: of: the present invention.

in which the holes are countersunk .on the in-

- ner .portiecn of the hub.. The machihe com-
prises the lower die shoe and: the ftop die cor.

shoe. On. the die shoe, there is mounted  the
slide guide.block having a plurality of cam faces
or surfaces.  Over the slide guide block there

is fitted that punch holder slide in which the

punch:holders are mounted. The punch holder
slides have a face cooperating with the cams
on-the guide block to force the punch holders
outwardly when the top shoe descends, the .out-
ward movement of the punch holders causing
the punches to countersmk the spoke holes.

-On the drawings: :

“PFigure 1 is a front view of the press of the
invention.
- Pigure 2 is: a.51de view of the structure of
Figure 1.

Figure 3 is an enlarged sectlonal detalled view.
through the center of the press showing only the
mechanism for countersinking the openings.

Figure 4 is a view similar to Figure 3 but show-'

ing the parts-in separated relation before the
top shoe has descended upon the die shoe.

Figure 5 is'a plan view taken substantially
on the line 5—5 of Figures 3 and 4 with: parts
broken away clearer to illustrate the construc-
tlon

- Figure 6 is a perspectlve view. of- the guide
block.

Higure 7 is a perspective view of one of the
punch holders.

Referrmg ‘to the drawmgs the numeral 2 in-
dicates the machine or press of the invention
as a whole.  The press comprises the upright
frame at the upper portion of which an electric
motor 4 is mounted. The motor has the driv-
ing pulley 6 which drives a belt 8 which in turn
drives a fiywheel 10-rigidly mounted’ on the axle
12" which extends across the: frame of the ma-
chine and at the opposite side has a gear wheel
(not ‘' shown) - mounted  thereon' which ~meshes

(CL 78—60)

with.and drives the large gear 14 rigidly mount-

ed .on the shaft 16 having a crank 18 inter-
mediate its ends.  The crank 18 has attached
thereto the connecting rod-20 which operates the
crosshead 22 suitably attached to the top shoe
24 of -the die.  The lower die shoe is indieated
at 26. and a part:thereof is resiliently mounted

on the ends of the pressure pins 36 resting on a.

lower plate 30.. Suitable pins 32 connect the

plate 30 with a second plate 34 secured on a pis+
ton 35 connected to-a piston operating in a cyl--

inder 37 to form an air:cushion.  The pins 36
-abut at their lower ends against the plate 30
and at the upper ends against the bottom of the
slide holder .38 (Figures 3 and-4). This struc-
ture gives a re5111ent mountlng to the slide hold-
er 38.-:

A handle 40 operatlng & 11nkage system 42
operates a suitable clutch (mot shown) which
causes the small gear on the end of the shaft
12 to -be engaged with the shaft and. to ro-
tate the gear 14. After one operation of the
punch a suitable throw-out mechanism will
throw the clutch out-of engagement with the
gear. This mechanism is not shown but is con-
ventional and: well known in: the art. A suit-
able brake drum is shown at 44 having brake
shoes 46 operated from a suitable linkage 48.

‘The parts so far described are conventional
and are well known in the art of presses.

Referring to Figures 3 and 4 the die of the
invention comprises the top die shoe 24 and the
lower die shoe 26. The top shoe is reciprocable
with the crosshead.22.-and has openings- 50 in
which there-are mounted the bushings 52 slid-

ably to guide the guide pins 54 r1g1d1y mounted
at 56 in the die shoe, .

. The die shoe has rigidly: mounted at its center
the slide guide block 58 held to the die shoe by
means of the machine bolts 60.. The guide block
58 is best shown in the perspective view in Figure
6 and is shown to be conical at its upper end.

- The conical portion has ten T-shaped grooves 62

forming cam faces -or grooves. The block has
the projecting shoulder 64, the purpose of which
is to: limit the upward movement of the punch
holder slide 38.

Fitting over and surroundmg the guide block
58 is the punch holder slide 38. The slide’ 38
compnses the lower portion 66 and the cap por-
tion 68 secured together by means of the ma-
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cap 68 and are threaded into the lower portion
66. By referring to.Figures 3 and 4, it will be

noted that the holts 70 are outwardly and down-
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wardly inclined so that in their final position, they
will hold the cap portion 68 spaced from the lower
ring portion 66.

In the space between the ring portion 66 and
the cap 68 ten radially arranged punch holders
72 are slidably mounted. One of these holders is
shown in detail in Figure 7 and each comprises
the inner T-shaped head 74 which slidably fits in
one of the slots 62 of the guide block 58. Each.
punch holder has the upper and lower openings 76

and 78 and the vertical slot 8¢ In the ends of -

the openings 76 and 78 at the outer face 82 of the
slide the punches 84 are mounted. The open-
ings 76 and 78 extend all the way through the
block in order that the punch may be knocked
out for purposes of replacement. - Suitable open~-
ings 86 are positioned at right angles to the open-
ings 76 and 78, the purpose of which isto receive
serews 90 which rigidly hold the punches 84 im
the slide blocks 72. A projecting portion or
tongue 92 on the Iower portion of the slide blocks
fits into the corresponding groove 94 orr the up-~
per face of the lower ring member 66 and guides
the blocks in a_definite path. - TFhe bolts 70 pass:
through the slots 80 in- the slide blocks and have
the bushings 96 thereareund inside the slots to
take up wear and to prevent rattle and looseness
of the parts..

The eap portion 68 and the outer portmn of
the punch helders 72-are shaped to receive the
‘wheel hub 98 as shown in' Figures ¥ and 4.

The top die or shee 50 includes:the bloek 100
and the pressure pad or positiening ring 162.
The ring 102 has a shape 104 at its interior per-
tion to conform to the shape of the wheel hub ad~
jacent the punch helders 7% amd punch . hofdier
slide 38 as is shown in Figures 3 and 4. When the
top shoe descends the shaped part 104 fits onx to
the: whee! hub at the punch holder SIid'es-' and
the block 100 passes -through the epening 106 in
the wheel hub and strikes the top tace of the
cap 68.

The operation of the die is as follﬂws When
the top shoe descends and the block 180 comies
in confact with the cap 68 and the ring 102 with
the wheel hub 98, it will push the holder slkide 38
downwardly from the pesition shewn in Figure &
to that shown in Pigure 3. - "Fhis will cause the in-
‘wardly projecting ring 108 at the bottom of the
ring member 66 ‘of the slide holder to leave the
projection 64 on the slide guide block 58 or eguse
a relative movement of the slide helder relative
to the guide block 58. This movement will cause
the T-heads T4 of the punch holders to slide or

move in the F-slots 62 of the conical pertion of -

the guide bloek 58 to force the punch helders
72 outwardly and cause the punches 84 to enter
the spoke openings in the wheel hub and eounter-
sink the openings. The downward movement of
the slide holder wilt foree the pressure pins 36
downward which in turn will press the plate 3¢
downward against the tension of the air cushion
and when the top shoe 24 moves upward the air
cushion will force the plate 30 upward and cause
the pins 36 to return the slide holdex ta the posi-
tion shown in Figure 4.
.- When. the parts have been returned to the po-
sition shown- in Figure 4.the clutch mechanism
previously mentioned will throw the power from
the shaft 16 so- that the operater may remove
the huhb- 98 and place a. new one.in the die.

By again operating the handle 40 the new wheel
hubr will have: its spoke openings eountersunk
in: the manner previously described. -

1,095, 485

We claim:

1. In a machine for countersinking spoke holes
in a wheel hub, as a sub-combination, a holder
slide comprising a lower ring portion and an
upper cap portion, said lower portion having a
plurality of grooves, a plurality of slotted punch

holders slidable between said ring and eap por-

tions, said holders having tongues fitting in said
grooves, bolts secured to and uniting said ring
and cap portions, said bolts passing through the
slots in said punch holders.

2;-In a machine- te countersink spoke holes in
a wheel hub, a die shoe, a guide block rigidly
mounted on fhe shoe, said block having a plural-
ity of ineclined T-shaped slots, a slide holder slid-
ably mounted over the block and adapted to

receive a wheel hub having a plurality of spoke

openings, a plurglity of punch holders slidably
mounted on said slide ‘holder, each punch holder
having a T-shaped head operating in one of said
T-shaped slots, countersinking punches i said
puneh holders, and means to cause the holder
shide to slide.over the block to cause the inclined
T-slots to force the punch holders to move toward
the wheel hub to countersink the spoke openings.

2.'In a machine to countersink spoke heles in
a wheel hub, a. die shoe, a guide block rigidly
mounted on said die shee, a slide holder movably
mounted on said guide black and adapied to re-
ceive a wheel hub having a plurality of spoke
openings, & plurality of punch: helders movably:
mounted in. said slide holder, punches im said
punelr ‘holders, said punel: holders actuated by
the guide block by the movement of the slide
holder. relative to the bloek, and means to cause
the slide holder to move relative to the hlock te
catise:. the punch helders: to move toward the
wheel hubr to countersink the openings..

4 In a machine to eountersink spoke hales in a
wheel hub, a die shae, a guide block rigidly
maunted om said die shoe, a slide holder movably
nrounted over and around. said guide block and
secured thereto and. adapted to receive a wheel
hub having a. plurality of spoke: openings, a plu-
rality of punch holders movably mounted in saic
slide holder, punches in s2id punch holders, said
punch holders actuated by the guide hlock by the
movement of the slide holder relative to the block,
and means to cause the slide holder to mowe
relative to the block to cause the punch: holders
to move toward the wheel hub to countersink. the:
openings.. ’

5. Tm'a machine for eourttersinking spoke holes
in a wire wheel hul;, & lower die shoe, a guide
block secured therete, said guide block having a
plurality ef cam: surfaces: at the upper end there-
of, a puncix holder slide fitting over and movably
secured to said block for reciprocable movement,
said slide shaped to receive a. wheel hub, a plu~
rality of punch heolders secured te and fitting in:
said slide for sliding movement relative thereto;
the ends of said holders engaging said cam: sur-
faces, punches in said punch holders, a recipro~
cable top shoe, a.-pad. seeured thereta having a
surface conforming in shape to the shape of the
helder slide and wheel hub, a- block on the top
shoe adapted: to engage the holder slide, the.
dewnward mevement of said top shoe eausing
the block and the pad to: engage the holder slide
and wheel hub, respectively, to push the hoelder
slide downwaxrdly and cause the cam surfaces to
niove the: slides. toward the wheel hulr to cause
the punches to countersmk the opemngs i the
hub :

. 6 Ina machme for countersmkmg spoke holes
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in a wire wheel hub, a lower die shoe having an
upwardly projecting block portion, said block
portion having a plurality of cam grooves at the
upper end thereof, a punch holder slide slidably
secured fo said block portion, said slide adapted
to receive a wheel hub, a plurality of punch hold-
ers mounted in and guided in said slide for slid-
ing movement and having a part operating in
said grooves, punches secured in said holders, a
reciprocable top shoe over said die shoe having
a pad to back the hub and cooperating with said
slide holder to hold the wheel hub in position
when the top shoe is reciprocated, the downward
movement of said top shoe moving said holder
slide and wheel hub downwardly and causing the
cam grooves to move the punch holders in the
slide holder and toward the wheel hub to cause
the punches to countersink the spoke holes in the
hub.

3

7. In a machine for countersinking spoke holes -

in a wire wheel hub, a lower die shoe, a top
shoe over the die shoe, means to mount said top.
shoe for reciprocating movement relative to the
die shoe, a cam portion on said .die shoe having
a plurality of cam surfaces, a punch holder slide
secured to and slidable over said portion and
adapted to receive and correctly position a wheel

hub, a plurality of punch holders slidably mount--

ed in said holder slide and having one end there-
of engaging the cam surfaces, punches in the
other ends of said punch holders, means to re-
ciprocate said top shoe to cause said holder slide
to slide over said portion to cause the punch
holder ends to move over said cam surfaces to
move the punch holders to cause the punches to
countersink the spoke holes in the wheel hub.
HERMAN TORMYN. .
FRANK F. WIETHOFF.
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