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1

The Invention relates to a machine for die-
pressing annular metal blanks having a depressed
central portion and ends flaring outwardly from
sald central portion, for example, such blanks as
form an intermediate stage in the manufacture
of drop center rims for automobile wheels. Such
machine is generally of the type disclosed in co-
pending application S. N. 70,552, filed January
12, 1949, in the names of Robert O. Greenshields
et al. and entitled “Method and Machine for
Forming Rims and the Like,” now Patent No.
2,086,029, February 19, 1952. |

It is a general object of the invention to sim-
plify the construction of such machine, to pro-
vide against serious injury to the machine due

(CL 153—2)

o |

10

Tor wmil-
o

to careless operation, and to provide simple and

reliable feeding mechanism for feeding the
blanks to and from operative relation to the
machine,

These and other objects and advantages and
the manner in which they are attained will be-
come fully apparent from the following detailed
description when read in connection with the
arawings forming a part of this specification.

In the drawings:

Fig. 1 is a central vertical sectional VIBW on
line {—I of Fig. 10, through the die mechanism
of the machine showing the workpiece to be
formed in position, and the dies fully open: the
position of the parts being that at the peginning
of the downward stroke of the press; |

Fig. la is a diagrammatic view showing the
‘relative positions of a safety pin and a cam on

the crankshaft of the press and parts associated

therewith, corresponding to the stage of the press
cycle shown in Mig. 1;

Fig. 2 is a view similar to Fig. 1, this" vlew show-
ing a stage in the downward stroke of the press
in which the lower die is supported on the safety
pin in slightly spaced relation to the lower die
shoe, the weight of the lower die having just
been transferred from its support by the upper
die shoe to its support by the safety pin;

Fig. 2a is a view similar to Fig. 1a showing the
relative position of the parts at the stage in the
press cycle shown in Fig, 2:

Fig. 3 is g view mmﬂar to Fig. 1, this view
showing a later stage in the downwam stroke of
the press in which cams carried by the upper
die shoe have just engaged the cam faces on the
radially-movable closing-in dies, which are held
vertically-spaced a predetermmed distance from
the upper face of the lower die shoe:

Fig. 3a is a view similar to Fig. 1a showing the
relative position of the parts at the stage in the
press cycle shown in Fig. 3: :

40

43

o0

- 2

Fig. 4 is a view similar to Fig. 1, this view show-
ing g further stage in the downward stroke of the
press in which the cams have moved the clos-
ing-in dies radially inwardly into engagement
with the workpiece, and holes in the bottoms of
the closing-in dies have been brought into verti-
cal alignment with respective supporting pins
projecting upwardly from the lower die shoe: at
this stage, the lower die has started downward |
from its position indicated in the precedmg
figures but has not yet come in contact wﬂ:h the
lower die shoe;

Fig. 4a is a view 51m11ar to Pig. la. shewmg the
relative position of the parts at the stage of the
press cycle shown in Fig. 4;

Pig. 5 is a view similar to Fig. 1, this view show-
ing a further stage in the downward stroke of the
press in which the lower die support has come to
rest upon the lower die shoe, with the safety pin
in its lowered position; at this stage the lower
parts of the telescoping cam projections carried
hy the upper die shoe have come into contact
with the press bed and started to telescope; at
this stage no work has yet been performed on
the workpiece:

Pig. ba is a view similar to Fig. la showing the
relative position of the parts at the stage of the
press cycle shown in Fig, 5:

Fig. § Is a view 31m11ar to Fig. 1, thls VleW
showing the final stage in the downward stroke of
the press in which the dies have closed to form
the workpiece to the desired shape; in this final
stage the upper and the closing-in dies move
downwardly together and the supporting pins for
the closing-in dies enter the holes in the bottoms
of the respective such dies;

- Pig. 6a is a view similar to Fig. la showing the
relative positions of the parts at the stage of the
press cycle shown in Fig. 6;

Pig. 7 is a side elevational VIBW partly diagram-
maftic, of a press to which the invention has been
shown applied, this view illustrating particularly
the cam on the end of the crankshaft of the press

and the means associated therewith and connect-
ing it to the safety pin (shown in dotted lines) to

control the vertical movements of the latter;

- Fig. 8 1s a fragmentary enlarged view, as seen

from the front of the press, parts being broken

away and shown in section, the line of seetwn
_bemﬂ' 1nd1c:a,ted by the line 8—8 of Fig. 7;

Fig. § is an enlarged detail sectional view, the
section being taken along the line 9—9 of Fig. 7:
Fig. 10 is a horizontal sectional view, the sec-

55 tion being taken substantmlly along the line

10—10 of Fig. 5:
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Fig. 11 is an enlarged detail sectional view
through a stop pin for limiting the upward move-
ment of the plate carrying the closing-in dies;
this view showing the plate at the upper limit of
its movement and the section being taken sub-
stantially along the line {1—1{1 of Fig. 10;

Fig. 12 is a view similar to Fig. 11, but showing
the closing-in die carrying plate in its lowered

position;
Fig. 13 is an inside elevational view of one of

the cam supports carried by and projecting down-
wardly from the upper die shoe, as seen from
the line 13—13 of Fig. 1;

Fig. 14 is an outside elevational view of said
cam support, as seen from the line {4—I4 of
Pg.1;

Pigs. 15 and 16 are enlarged detail sectional
views taken respectively on the lines 1§—I18.and
{6—16 of Fig. 1;

- Pig. 17 is a fragmentary. sectional detail view :

on an enlarged scale, showing the relative posi-
tion of the dies as the closing-in dies approach
their radially inner position; in this position they
engage under the upper flange of a finished work-
piece to support it, in the event the operator is
careless enough to leave a finished workpiece in
the press, and then operates the press to execute
its cycle of operation; the safety pin is here shown
in its raised position, holding the lower die sup-
port and the finished workpiece in a raised posi-
tion which makes possible the engagement of the
closing-in dies under its upper flange to sup-
port it;

Fig. 18 is a view similar to Fig. 17, but at a

later stage of the cycle in which the closmg—in
dies have moved radially inwardly to grip the
workpiece and the lower die support has started
downwardly with the dropping of the safety pin;
it will be seen that the die operation can be com-
pleted, from this position of the. parts, and the
workpiece restruck, w1thout damage to the
machine;

Figs. 19 and 20 are views similar respectively,
to Figs. 17 and 18, but showing what would hap-
pen if a finished workpiece were left in the ma-
chine and restruck, without the provision of the
safety device of this invention; in this event, the
lower die and the workpiece would descend to
their lower position as shown, before the closing-
in dies have contracted to support the workpiece,
with the result that the workpiece would be dis~
torted somewhat as shown in Fig. 20, and serious
injury to the machine would result;

Figs. 21 and 22 are views similar, respectively,
to Figs. 17 and 18, showing the action of the dies
upon an unfinished workpiece, these views being
shown for ready comparison with Figs. 17 and 18
where the dies are operating on a finished work-
Diece;

Fig. 23 is an elevational view of a portjon of
the front of the machine, showing the feeding
mechanism in its relation to the cooperating parts
of the machine, the upper die shoe ang press
plunger or ram being shown near the upper limit
of their movement and just engaging the feeding
mechanism to lift it in their further upward
movement; the finished workpiece is shown
seated on the lower die which moves with the
upper die in this portion of the stroke of the
press;

Fig. 24 is a similar view of the left-hand side of
the machine with the parts shown in a further
raised position in which the guiding rails have
been moved inwardly, by the stationary cams on
the press frame, to engage under the top flange

g |
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of the finished workpiece; in this view the mech-
anism for accelerating the upward movement of
the feeding mechanism is about to become opera-
tive in the further upward movement of the press
plunger,

Fig. 25 is a similar view of the right-hand side
of the machine showing the workpiece lifted off
the lower die by the accelerated movement of the

feeding mechanism over that of the plunger of

the press in the last of the upward stroke

thereof ;
Pig. 26 is a plan view of the feeding mecha-

nism with parts shown more or less diagrammati-

cally and in section, the position of the parts in
this view corresponding generally to that shown
in Fig. 23;

Pig. 27 s & similar plan view of the feeding
mechanism with the parts positioned substan-
tially as shown in Fig. 25, a finished workpiece
being shown in full lines in central position and
in dot-and-dash lines in a position about to be
discharged from the machine;

Pig. 28 is a side elevational view of the feeding
mechanism, parts being shown in vertical sec-

5 tion through the center line of the machine, this

view showing a flnished workpiece about to be
pushed, by a workpiece to be formed in the ma-
chine, along the rails toward the discharge end
thereof;

Fig. 29 is a similar view of the feeding mech-
anism, showing the finished workpiece leaving
the rails and the unfinished workpiece located
centrally of the machine in axjal alignment with
the upper and lower dies; this view also shows
in dot-and-dash lines, a further position of the
finished workpiece as. it leaves the machine;

Fig. 30 is a view similar to Fig. 25, but show-
ing only the left-hand side of the machine, show-
ing the unfinished workpiece and the associated
par{s in positions corresponding to their posi-
tions in Fg. 29;

‘Fig, 31 i1s a view similar to Fig. 23, but show-
ing only the right-hand side of the machine, with
the rails moved outwardly and the workpiece
dropped down and resting on the lower die;

Fig. 32 is a detail part-sectional view through

‘the rail supports, showing the spring means for

at all times urging the rails outwardly against
the cams on the press frame; and

Fig. 33 is a sectional view taken on the line

The invention has been shown in connection
with a machine for manufacturing drop center
rims to substantially their final form in whiech
they have, as is perhaps best seen in the enlarged
view of Fig. 17, side flanges 10 and (i, adjacent
bead seats 12 and (3, respectively, and a central
drop center base 14, interconnected with the
bead seats by inclined side walls 1§ and 16, re-
spectively. The rim is shown as an asymmetri-
cal rim in which one side wall, as 18, is inclined
more gently than the other; but it will be under-

stood that the invention is equally applicable,

by the selection of suitable die faces, to other
forms of rims or to other contoured annular
members.

This finished or formed workpiece is desig-
nated throughout the vievws generally by the ref-

erence letter . The unfinished workpiece, or

the workpiece to be formed, on the other hand,
is. designated generally by the reference letter U.

This unfinished workpiece U comprises, as
clearly shown in Pig. 21, a depressed central
portion 17, of substantially the diameter of the
depressed portion t4 of the finished workpiece
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F' and flared end portions tapering radially out-
wardly from said central portion and designated,
respectively, 18 and 19.
margins of said tapered portmns COIres ponds
‘generally to the diameter of the margms of the
finished workpiece F.

The die mechanism forming a main feature of
the invention is designed for association with a
single-action vertical press of the type in which,
at each cycle of operation of the press, a plunger
or ram, guided by the standards or side frames

of the press, descends from a raised inoperative

position to a lower working position and is re-
turned automatically to its raised position, after
which the cycle of operation is repeated.

- Such a press is shown full length in Fig. 7 in
side elevation, and comprises a frame desighated

generally by 20 resting on a suitable floor founda-~

tion and having mounted in its upper head por-
tion 21, carried by spaced standards or side
irames, as 22, rising from the base or bed 23 of
-the press, the usual crankshaft 24. This crank-
shaft 24 is connected in a usual manner to the
plunger or ram 25, see Fig. 23, to reciprocate it.
The drive to the crankshaft 24 is through the
usual gearing, desighnated generally by 26 and a
motor 21 supported on top of the frame (7T and
driving the gearing through the usual belt and
pulley connection.

Since the press per se forms no part of the
invention, its general working need be no further

described. Where the press has been modified
to incorporate the invention, such modification

will be explained in the following description.
Referring now to Figs. 1 to 22, showing the
-die mechanism and the manner in which it is
controlled in the operation of the press, it will
be seen that such mechanism comprises a lower
die shoe 28 seated on the press bed 23 and an
upper die shoe 29 secured to the plunger 25, see
Fig. 23, and movable with it in the press cycle.
Pilot guide pins P operating in suitable guides
(Figs. 10, 11 and 12) are provided between the
upper and lower die shoes 28 and 29. Centrally
of the upper die shoe and rigidly secured thereto
is an upper die 30, adapted to engage the radially
inner face of the upper end of the workpiece in
the descent of the plunger. Opposed to this
upper die is a lower die 3{ carried hy a plate
32. This lower die is adapted to engage the
radial inner face of the lower end of the work-
piece, and is adapted to support the workpiece.
It is movable from a raised position, shown in
Fig. 1, in which the workpiece is seated thereon,
to a depressed position in which it seats on the
lower die shoe. Its movement is controlled in
part by the movement of the plunger of the press
and in part by the crankshaft of the press.
- Through the first part of the downward move-
ment of the plunger and attached upper die 38,
the lower die 3{ moves with them, since its carry-
Ing plate 32 is supported through rods, as 33, by
& plate 34 disposed below the press bed, these
rods sliding in openings in the lower die shoe
28. The plate 34 is, in turn, supported from the
upper die shoe 29 by rods, as 35, whose lower
ends pass freely through holes in the plate 34,
‘and support it through adjustable screw-
threaded abutments 36 on the lower ends of the
rods 39. | |
FFor cooperation with the upper and lower
dies 30 and 31, an annular series of normally
outwardly-located radially movable closing-in
dies 37 are provided. These dies are slidably

carried by a plate 38 which is normally held .

‘raised a predetermined slight distance above

The diameter of the

] |
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DIress frame AR
-timing of the release of the safety pin with the

6 |
the lower die shoe 28, see Pigs. 1, 2, and 11.. The
means for so holding it may comprise an.air
cushion of telescopic cylinder-piston type 39
the piston of which is supported from the press
bed by rods, as 40, see Fig. 1, and the cylinder
of which supports the plate 38 through rods, as
41, slidable in openings in the lower die shoe 28
and freely passing through openings in the
plate 34.

To limit the upward movement of the closing-
in dies under the action of the air cushion, stop
means are provided. As clearly shown in Figs.
11 and 12, such stop means may comprise pms 42
secured in the lower die shoe 28 and having slid-
ing engagement with .Openings in the plate 38
carrying the closing-in dies.- At their upper
ends, these pins have enlargements 43 which
engage the top of the plate 38 to limit its up-
ward movement under the yleldmg pressure of
the air cushion 39.

To provide for the safe operation of the ma-
chine, even if the operator carelessly leaves: a
ﬁmshed blank in the machine, and operates the
press for a restrike of the finished blank, safety
means are provided to insure that no harm can
result in such event. | |

Such means comprises a positive stop to ar-
rest the downward movement of the lower die
31, at a point slightly raised above the lower
die shoe, so that the workpiece is held in this
slightly raised position until the closing-in dies
nave peen moved inwardly to engage the ra-

-dially outger face of the blank, by means to be

hereinafter described. - -

Such positive stop is shown as comprising a
vertically sliding pin 44 mounted in the lower
die shoe 28 and whose movements are timed with
the press cycle and controlled by a cam 45 on
the end of the crankshaft 24. See Figs. la to
6a inclusive, 7, 8, and 9. 'This pin is normally,
that is, during most of the vertical stroke of the
press, held in raised position, as shown in Figs.
1. 2, and 3, by a lever-linkage mechanism oper-

-afblvely interconnecting the pin and cam. Such

lever-linkage mechanism comprises a bell crank

lever 46 mounted in the lower die shoe 28 and -

having one arm engaging the lower end of the

pin 44, a link 47, connecting the other arm of

sald lever 46 to one arm of a second bell crank
lever 48 pivotally mounted on a2 bracket 49 se-

cured to the adjacent side frame 22 of the press

frame 28. A long link 58 connects the other arm

0f the bell crank 48 to one end of a curved lever

21, which lever is pivoted intermediate its ends

- at 52 to a bracket 53 and has at its opposite end

a cam-follower reller 54.

To provide for adjustment between the cam
and cam-follower roller, the bracket 53 is piv-
otally mounted on the axis of the cam shaft
through hearings $5 and has one end thereof
connected to a rod 56, see Fig. 7, having an ad-
justahle connection 87 at its lower end to the
‘This provides for the accurate

vress cycle.
'The closing-in dies 37 are moved inwardly on

the descent of the press plunger thmugh the

interaction of cam faces 58 carried by cam sup-
ports 59 secured to the lm;er face of the upper
diz shoe, and corresponding cam faces 69 on the

'“espective die carriers &1 for the closing-in dies
;_3‘! One such cam sunpmt is provided for each
‘closing-in die and, since all of them are simi-

larly constructed, a descr1pt1on of the construc-
tion of one will suffice, , o |
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- On the outer face of each cam suprort is pro-
-vided a cam face 62 which is arranged to engage
4 co-acting face 63 on the die carrier 81 to cause
the outward or opening movement of the dies
371 on the return stroke of the press.

In the present construction, the cam supports
89 are made of two telescopic parts, see Figs. 1
-and 13 to 15 inclusive, an upper part 89a and a
lower part 59b, these two parts being held ex-
tended by springs 64 and limited in their relative
telescoping movement by the pin and slot con-
nection 65. This telescopic construction is pro-
vided to avoid cutting holes into the press hed to
receive the cam-carrying supports.

Referring to Figs. 1, 2, and 3, it will be seen
that the closinz-in dies 37 are positively held in
their raised position by short pins 66 projecting
upwardly from the lower die shoe 28 through
‘openings in the plate 38 to sldingly engage the
underside of the closing-in die carriers 6l1.
When the dies have been moved radially In-
wardly to the rosition shown in Fig. 4, where they
-are shown moved into engagement with the ra-
-dially outer face of the workpiece, these pins are
brought into vertical alignment with the open-
ings 67 in the respective die carriers, after which
the air cushion alone opposes the cdescent of the
die carriers and closing-in dies 31. These posi-
tive holding pins are provided to prevent bounc-
ing of the closing-in dies and their carriers on
the air cushion, when the cams 38, &8 engage to
force the closing-in dies inwardly.

After the closing-in dies 31 have been engaged
with the work, as shown in Fig. 4, further de-
scent of the press plunger 2% causes the upper
die 30 to descend into engagement with the work-
plece, so that the workpiece is gripped by the dies,
as shown in Fig. 5. Up to this time, no work
has been done on the workpiece. The lower die
has been released to descend and rest on the
lower die shoe, and the upper and closing-in dies
are about to descend together in the final down-
ward movement of the press plunger and the
upper die and thus close in and for:n the work-
piece, as shown in Fig. 6.

The enlarged views of Figs. 17 and 18 and 21
and 22 show the relative position of the dies in
the final stages of the downward movement.
Pigs. 17 and 18 show them when operating upon

& finished workpiece F upon restrike, and Figs. 21 ;

and 22 are similar views showing the dies oper-
ating upon an unfinished workpiece U.

The condition shown in Figs. 19 and 20, which
would result in damage to the machine, can
never happen by reason of the fact that the
safety stop pin 44 positively prevents the descent
of the lower die, as here shown, before the clos-
ing-in dies have moved in to engage and support
the workpiece independently of the lower die.

wWith the machine as so far described, it will
be seen that the die operation is adapted for
either closing-in upon a finished or an unfinished
blank equally without causing any damage to the
machine. It is thus made foolproof and in-
sured against the possibility that a finished
blank is left in the machine and the press then
operated.

To speed up the operation, the machine  is
further provided with a work-feeding and dis-
charge mechanism which facilitates the feeding
of the unfinished work U into the machine and
the discharge of the finished piece F therefrom.
This feeding mechanism is shown in Figs. 23 to
33 inclusive in association with related parts of

the press and the dies.
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This feeding mechanism comprises as a main
element thereof, two spaced guiding and sup-
porting rails 61, 61 which extend fore and aft

of the machine between the side frames 22, see
Pigs. 26 and 27, and are supported thereby for
limited vertical movement as well as movement

toward each other to engage the workpiece or
away from each other to release it. Each rafl
61 is mounted on & pair of horizontal arms 8,
one engaging each of the rails at one end thereof
and having its opposite end secured to a verti-
cally slidable frame, generally designated 69.
Such a vertically slidable frame is provided at
both the fore and aft sides of the machine to
support the respective ends of the rails. Each
of these frames comprises vertical rods as 10 in-
terconnected at the top by a transverse member
11, see Figs. 23, 24, and 25. The vertical rods
have their lower ends slidably mounted in tubu-
lar sockets 72 secured to the lower die shoe 28.
Abutment blocks 13 having an inwardly extend-
ing shoulder 74 are secured on the rods just be-
low the top transverse member Tf. The rods
also pass through openings in the upper die
shoe 29.

The vertical movement of the ralls 67 is im-
parted to them by the vertical movement of the
press plunger and the attached upper die shoe,
and the in and out movement of the rails is
imparted to them through the engagement of
roller cam followers 185 with cooperating cams 16
fixedly mounted at the fore and aft sides of the
side frames 28. To cause the rail movement to
follow the cams, horizontal members 88 carry-
ing the rails are formed as telescoping members
68a, 68b, one 68a carrying the rail and follower
and sliding on the other €8b, which is rigidly
secured to the adjacent rod 10. The rails are
constantly urged outwardly by a spring 17 housed
in the telescoping support member, see Figs. 32
and 33.

To lift the finished workpiece off the lower die

there is provided an accelerated movement to

the rail-carrying frame 69 in the final upward
movement of the press plunger. According to
the invention, this accelerated movement is at-
tained by mounting two-armed levers, as 18, on
the top of the upper die shoe 29 in such position
that one end of each lever is in position to engage
the adjacent shoulder 74 on the frame 69 to
cause the other end to rise and lift a pin 179,
slidably mounted in the transverse member 71.
This pin 719 is in position to engage an adjust-
able stop pin 80 mounted in a transverse mem-

ber 81 rigidly carried by the side frames 22 of

the press.

As the press plunger approaches the top of
its stroke, the parts are in the position shown
in Fig. 23, with the upper die shoe 29 engaging
the abutments 13 and starting to lift the frame
69. The rails 87 are located directly opposite the
workplece P in position to engage under the top
flange thereof when moved inward. In the
further upward movement from the position
shown in Fig. 23, the frame 69 moves with the
upper die shoe 29 and the cams 16 force the ralls
inwardly as shown in Fig. 24 to engage under the
upper flange of the workpiece. At this point the
pins 19 engage the associated stops 80, and these
act through the two-armed levers 18 to accel-
erate the upward movement of the frame 69 over
that of the upper die shoe, and thereby lift the
finished workpiece off the lower die, as shown in

Fig. 25.
While the press is stopped in this upper posi-
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tion, the finished workpiece F, see Figs. 28 and.
29, is pushed along the rails toward the back of
the machine by the operator feeding an unfin-

ished workpiece U onto the rails and to the
center of the machine, see Figs. 28 and 29. As

shown in Figs. 26 and 27, the rails are cut away

at 82 at the rear of the machine so that the
finished rim F falls down to the position shown

in full lines in Fig. 20, where it strikes a tilting
bar 83, which causes it to tip over and slide down
an incline £4 away from the machine. The un-
finished blank U is readily centered in the ma-

- 10

this stage the safety pin 44 is in moperatlw
lowered p051t10n

In the final stage of the forming O*Jeranwn
shown in Fig. §, the press plunger has descended
to its lower limit, and the dies have closed in.
upon the work to fm m it to its dﬁaue@ hape., In
this and the preceding staze, the cam supnorts 59,
naving engaged with the press bed &3, are shown
with their parts telescoping. The upward stroke:
ot the press starts with the parts in the position.
of Fig. 6, and the movement is generaily the re-

- versge of that described in the worging stroke,

chine by depressions 67a cut into the rails at 'thlS |

central location, see Figs. 26 and 27.

Now when the press is oper atﬁd \¥ ?"H‘;h 'thf-'- W ork-'

piece U in position shown in Figs. 29 and 30,
the rails 67 are caused to move down and then
separate as shown in Fig. 31, and the 1&“01‘1{;}'&8’0’5
is deposited on the lower -die. |

The operation of the machine W'lth the worh-
piece s0 in place on the lower die will now be de-
scribed. The paris are now in substantially the
position shown in Fig. 1, with the closing-in dies
37 radially removed from the path of the lower

die 31 and workpiece U seated thereon and are

positively held in slightly raised position above
the lower die shoe by the pins §6, and further
vieldingly by the air cushien 39.
of the press cycle, the upper and lower dies are
moving downwardly together since the lower die

31 is supported by the rods 35 moving with the

upper die 20. The safety pin 44 is held in the

raised position by the cam 45, the follower 54

having just engaged the high ’JOI‘thIl of the cam,
through the mterconnected lever-hnkaﬂ*e

shown in Fig. 1a.
the upper die shoe 29 engage the closing-in die

At this stage

a8 8
The cam supports 59 from

20

except that now the finished workplece is raised

by the lower die 21 to the position shown in Fig.
23, after which the feeding mechanism takes

hold, as already described, and lifts it off the
lower die, as shown in Fig. 25. It can then be

pushed out of the machine by feeding a new
wom}_ﬁ‘.eee along the rails 67 toward the center of

-~ the machine, as shown in PFigs. 27, 28, and 29.

After the new workpiece has been centered on

- the machine, the press is again operated, and

in this first of the downward movementis of the

‘plunger, the workpiece is depo.s;lted on the lower

die, as shown in Figs. 30 and 31, after which, in

the further cycle of the press, the oper ation a,bove-

described. is repeated. . -
While a specific machine has been herem fuhy‘ :

described in detail, it will be understood that

changes and modifications may pe made, by those

“skilled in the art, without departing from the

carriers 6 to hold the closmg-m d...es 3"' in

radially outward position.

In the further downward mdvement of the'

press plunger and upper die 30 attached thereto,

as shown in Fig. 2, the lower die has moved

down to seat upon the pin 44, where it is raised

slightly above the lower die shoe 28, so that the

workpiece is supported in horizontal al1gned posi-
tion for engagement by the closmg-m dies 37, the
closing-in dies are still held in their outer p051-'

- tion, and the upper die 30 is moving downwardly

independently of movement of the lower die,
since the abutments 36 on rods 35 have moved .
away from the plate 34. As shown in Fig. 2a,

60

spirit and scope of the invention, as expreased |

in the appﬂnded claims. | B o
What is claimed is: | | -
1. In & machine for formmg an annulal sheet[

metal workpiece, such as a drop-center auto-}'
mobpile wheel rim, the machme including a ver-

vical single-action press having a bed, side frames
“supported on and rising from the bed, and a plun-

ger mounted for vertical sliding movement be-

‘tween the su:ie frames toward and away from the-
~ press bed in a cycle of operation of the press,

the combination theremth of a lower die shoe

- supported in fixed position on said press bed, a
‘lower die mounted for vertical movement in the

- press above said lower die shoe, the lower die
- in its uppermost position s andmg clear of ad~

- jacent parts for receiving an a,nnulaﬁ* workpiece =
thereon, means on said press for positively stop-
ping said lower die temporarﬂy in an interme-

" diate posﬂ:mn when moving downward wherein

the cam 45 is still holdmg the pin 44 in the.‘ .

raised position.

In the succeeding stage shown in Flg 3 the
lower and closing-in dles are still in the position
of Fig. 2, but the upper die has approached the
wmkplece

tion by the cam 4%, as shown in F1g 3a.

In the next stage shown in Fig. 4, the closmg-".

The cams 58 on the upper die shoe.
are just engaging the cams 60 on the closmg—mf.
die carriers 81 to move them rac‘hally inwardly.

The safety pin 44 still is held in operatwe posx-' 60

- it is held slightly raised above its final lower posa-'
~ tion where it rests on said lower die shoe, an

- upper die shoe secured to said plunger, an upper:

ThY

in dies 37 have been moved inwardly to.engage
the workpiece; the upper die 30 is about to engage

the workplece the lower die 31 is being released
by the cam 48§, see Fig. 4d,

ing its lowest p031t10n

has descended to rest on the lower die shoe 28,
and the upper die 30 and the closmg-m dies 31.._-" |

are about to descend As shown m F1g 5a at‘ 75

85.'_'
to-allow it to be
lowered, and the lower dle 3l 1s shown approach- |

die carried by said upper die shoe in opposed rela-

tionship to the lower die, a group of radially mov-
able dies mounted on the press in such position
~and rela,tlonsmp that when moved radially in =

- ~one direction they engage the: annulal work-é
piece between the upper and lower dies which -
. engage it on the opposite surface, said radially
-movable dies also being mounted for limited
‘vertical movement ‘above said lower die shoe,- =
- means on said press for p051t1ve1y supporting said
radially movable = dies tempor&rﬂy -above the

lower press shoe whlle the. radmlly movable dies

~ are located in a position away from the work- -
 piece but freemg them to move down upon the

In the next stage’ shown in Flg a, all the dl es‘._m.__ ower dle shoe when they have moved full.*y'_
have engaged the workpiece, but no material '~

work has yet been done on it, the lower die 3

against the workpiece, and means on said press

timed with the movement of said dies for releas- .

'ing said lower die from its tempmaw positive

. stoppmg means after all of said dies have fully
“engaged the workpiece, whereby the: assembly of -
d1es and workp1ece wﬂl be brought down upon-'_,_ R
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the lower die shoe to provide a solid reaction to
the final working movement of the dies.

2 Tn a machine for forming an annular sheet
metal workpiece, such as a drop-center automo-
bile wheel rim, the machine including a ver-
tical single-action press having a bed, side frames
supported on and rising from the bed, and a
plunger mounted for vertical sliding movement
between the side frames toward and away from
the press bed in a cycle of operation of the press,
the combination therewith of a lower die shoe
supported in fixed position on said press bed, a
lower die mounted for vertical movement in
the press above said lower die shoe, the lower
die in its uppermost position standing clear of
adjacent parts for receiving an annular work-
piece thereon, means on said press for positively
stopping said lower die temporarily in an inter-
mediate position when moving downward where-
in it is held slightly raised above its final lower
position where it rests on said lower die shoe,
an upper die shoe secured to sald plunger, an
upper die carried by said upper die shoe In op-
posed relationship to the lower die, a group of
radially movable dies mounted on the press i
such position and relationship that when moved
radially in one direction they engage the annu-
lar workpiece between the upper and lower dies
which engage it on the opposite suriace, said ra-
dially movable dies also being mounted for limit-
ed vertical movement above said lower die shoe,
means on said press for positively supporting said
radially movable dies temporarily above the lower
press shoe while the radially movable dies are
located in a position away from the workpiece
but freeing them to move down upon the lower
die shoe when they have moved fully against
the workpiece, and means on sald Dpress timed
with the movement of said dies for releasing said
lower die from its temporary positive stopping
means after all of said dies have fully engaged

the workpiece, whereby the assembly of dies and

workpiece will be brought down upon the lower
die shoe to provide a solid reaction fo the finn!

working movement of the dies, said temporary

positive stopping means Ior the lower die in-
cluding a vertically slidable pin mounted beneath
the lower die, said releasing means for the lower
die holding said pin positively in its upper posi-
tion until the dies have converged on the work-
piece and then freeing said pin to drop down.

3 In a machine for forming an annular 'sheet:‘

metal workpiece, such as a drop-center auto-
mobile wheel rim, the machine including a ver-
tical single-action press having a bed, side
frames supported on and rising from the bed,
and a plunger mounted for vertical sliding move-
ment between the side frames toward and away
from the press bed in a cycle of operation of the
press, the combination therewith of a lower die
shoe supported in flxed position on said press
bed, a lower die mounted for vertical movement

in the press above said lower die shoe, the lower

die in its uppermost position standing clear of
adjacent parts for receiving an annular work-
" piece thereon, means on said press for positively
stopping said lower die temporarily in an inter-
mediate position when moving downward where-
in it is held slightly raised above its final lower
position where it rests on said lower die shos,
an upper die shoe secured to said plunger, an
upper die carried by said upper die shoe in op-
posed relationship to the lower die, a group of
radially movable dies mounted on the press m
such position and relationship that when moved
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15

20

3{)

39

40

60

12

radially in one direction they engage the annu-
lar workpiece between the upper and lower dies
which engage it on the opposite surface, said
radially movable dies also being mounted for
limited vertical movement above said lower die
shoe, means on said press for positively support-
ing said radially movable dies temporarily above
the lower press shoe while the radially movable
dies are located in a position away from the work-
piece but freeing them to move down upon the
lower die shoe when they have moved fully
against the workpiece, and means on said press
timed with the movement of said dies for releas-~
ing said lower die from its temporary positive
stopping means after all of said dies have fully
engaged the workpiece, whereby the assembly of
dies and workpiece will be brought down upon the
lower die shoe to provide a solid reaction to the
final working movement of the dies, the press in-
cluding a crankshaft for moving the plunger, and
said means for releasing the lower die peing ac-
tuated from a cam on said crankshaft.

4. In a machine for forming an annular sheet
metal workpiece, such as a drop-center automo-
bile wheel rim, the machine including a vertical
single-action press having a bed, side frames sup-
ported on and rising from the bed, and a plunger
mounted for vertical sliding movement between
the side frames toward and away from the press
bed in a cycle of opertalon of the press, the com-
bination therewith of a lower die shoe supported
in fixed position on said press bed, a lower die
mounted for vertical movement in the press above
said lower die shoe, the lower die in its uppermost
position standing clear of adjacent parts for re-
ceiving an annular workpiece thereon, means on
sald press for positively stopping said lower die
temporarily in an intermediate position when
moving downward whereln it is held slightly
raised above its final lower position where it rests
on said lower die shoe, an upper die shoe secured
to said plunger, an upper die carried by said upper
die shoe in opposed relationship to the lower die,
a group of radially movable dies mounted on the
press in such position and relationship that when
moved radially in one direction they engage the
annular workpiece between the upper and lower
dies which engage it on the opposite surface, said
radially movable dies also being mounted for
limited vertical movement above said lower die
shoe, means on said press for positively support-

ing said radially movable dies temporarily above

55
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the lower press shoe while the radially movable
dies are located in a position away from the work-
piece but freeing them to move down upon the
lower die shoe when they have moved fully
against the workpiece; and means on said press
timed with the movement of said dies for re-
ljeasing said lower die from Hs temporary  posi-
tive stopping means after all of said dies hawe
fully engaged the workpiece, whereby the assemn-
bly of dies and workpiece will be brought down
upon the lower die shoe to provide a solid reac-
tion to the final working. movement of the dies,
the press including a crankshaft for moving- the
plunger, said temporary positive stopping means
far the lower die including a vertically slidable
pin mounted in the lower die shoe beneath the

lower die, and said means for releasing the lower

die being actuated from a cam on said crank-

shaft.

5. In a machine for farming an annular sheet
meta] workpiece, such as a drop-center automo-
bile wheel rim, the machine including & vertical
single-action press having a bed, side frames
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subported on and rising from the bed; and ‘a-

plunger mounted for vertical sliding movement

between the side frames toward and away from
the press bed in a cycle of operation of the press,
the combination therewith of a lower die shoe

supported in fixed position on said press bed, a

lower die mounted for vertical movement in the

press above said lower die shoe, the lower die in

its uppermost position standing clear of adjacent
parts for receiving an-annular workpiece thereon,

means on said press for positively stopping said

lower die temporarily in an intemediate position
when moving downward wherein it is held slightly
raised above its final lower position where it rests
on said lower die shoe, an upper die shoe secured

to said plunger, an upper die carried by said upper

die shoe in opposed relationship to the lower die,
a group of radially movable dies mounted on the
press in such position and relationship that when

moved radially in one direction they engage the

annular workpiece between the upper and lower
dies which engage it on the opposite surface, said
radially movable dies also being mounted for

limited vertical movement above said lower die

shoe, means on said press for positively support-
ing said radially movabie dies temporarily above
the lower press shoe while the radially movable
dies are located in a position away from the work-
piece but freeing them to move down upon tne
lower die shoe when they have moved - Tully
against the workpiece, and means on said press
timed with the movement of said dies for releas-
ing said lower die from its temporary posmve

5

10
~ dies and workpiece will be brought down upon:
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portmg said radially movable dies temporarﬂy:
above the lower press shoe while the radially mov-
able dies are located in a posifion away from the
workpiece but freeing them to move down upon
the lower die shoe when they have moved fully
against the workpiece, and means on said press
timed with the movement of said dies for releas--

ing said lower die from its temporary positive

stopping means after all of said dies have fully
engaged the workpiece, whereby the assembly of

the lower die shoe to provide a. solid reaction to

the final working movement of the dies, the press

including a crankshaft for moving the plunger,
said temporary positive stopping means for the -

lower die including a vertically slidable pin:
mounted in the lower die shoe beneath the lower.

die, and said means for releasing the lower die.

‘being actuated from a cam -on said crankshaft-;
through lever-linkage means including a lever - -

pivoted adjacent the axis of said crankshaft and
carrying a follower engaging said cam, the plvot__

of said lever being mounted for angular adjust-,
~ ment relative to said cam and crankshaft axis.

25

7. In a machine for forming an annular sheet

- metal workpiece, such as a drop- center: automo-.
bile wheel rim, the machine including a vertical

80

stopping means after all of said dies have fully__ |

engaged the workpiece, whereby the assembly of

dies and workpiece will be brought down upon
the lower die shoe to provide a solid reaction o

~ the final working movement of the dies, the press
including a crankshaft for moving the plunger,
said temporary positive stopping means ior the
lower die including a vertically slidable pin

mounted in the lower die shoe beneath the lower

single-action press having a bed, side frames sup-.

ported on and rising from the bed, and a plunger

mounted for vertical sliding movement between
the side frames toward and away from the press

‘bed in a cycle of operation of the press, the com-.

bination therewith of a lower die shoe supported

~ in fixed position on said press bed, a lower die.
. mounted for vertical movement in the press above
said lower die shoe, the lower die in its upper-

 most. position standing clear of adjacent parts

40

for receiving - an annular workpiece thereon,

means on said press for positively stopping sald_ |
lower die temporarily in an intermediate position

" when moving downward wherein it is held slightly

die, and said means for releasing the lower die

being actuated from a cam on said crankshaft

throuesh lever-linkage means 1nclud1ng a lever

45

- pivoted adjacent the axis of said erankshaft and

carrying a follower engaging said cam.

6. In a machine for forming an annular sheet |
‘metal workpiece, such as a drop-center automo-

bile wheel rim, the machine including a. vermcal

80

single-action press having a bed, side frames sup- -

ported on and rising from the bed, and a plungel |

mounted for vertical sliding movement between

the side frames toward and away from the press
bed in a cycle of operation of the press, the com-
bination therewith of a lower die shoe supported

in fixed position on said press bed, a lower die

mounted for vertical movement in the press above

said lower die shoe, the lower die in its uppermost
position standing clear of adJ acent parts for re-

temporarily in

die shoe in opposed relationship to the lower die,

a group of radially movable dies mounted on
the press in such position and relationship that

when moved radially in one direction they engage

the annular workpiece between the upper and.

lower dies which engage it on the opposite SUr-

face, said radially movable dies also being mount- -

ed for limited vertical movement above said lower. _.7’5 |

an intermediate - position ‘when
moving downward wherein it is held siightly
raised above its final lower position where it rests .'6 .
on said lower die shoe, an upper die shoe secured

to said plunger, an upper die carried by said upper .

‘raised above ‘its final lower posﬂ;mn where it
rests on said lower die shoe, an upper die shoe
“secured to said plunger, an upper die carried by

sald - upper die shoe In opposed relationship 10

the iower. d1e a. group of radially movable dies
“mouiied on the press in such position and rela--
tionship that when moved radially in one direc-

tion they engage the annular werkpleee between

the upper and lower dies which engage it on the
opposite surface, said radially movable dies also
- being mounted for limited vertical movement o

above said lower die shoe, means on said press

for positively supporting said radially movable |

dies temporarily above the lower press shoe while

the radially movable dies are located in a position

 away from the workpiece but freeing them to

. | move down upon the lower die shoe when they
have moved fully against -the workpleee and

ceiving an annular workpiece thereon, means on 60
said press for positively stopping said lower die

‘means on said press timed with the movement of
said dies for releasing said lower die from its -

-temporary positive stopping means after all of

. said dies have fully ‘engaged the workpiece, L
- whereby the assembly of dies and workpiece will .
‘be brought down upon the lower die shoe to pro-
~ vide a solid reaction to the final working move- -
“ment of the dies, said plunger c
~ moving cam means for operating said radially -

" movable dies inwardly and outwardly, said cam

' means having elements providing for the neces-

- sary vertical movement of said radially movable
~ dies after they have been moved 1nto engagement o
~with the workpiece. . | SR

8. In a machine for formmg an annular sheet'-.,__,
metal workplece such as a drep-—center auto- .

70

die shoe, means on said press for posx.twely sup-.- _

carrying vertically -
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mobiile whedl rim. the machine including a verti-
cal Angle-actions press having a bed, side {rames

supported on and rising from the bed; and a
plutiger mounted for vertical sliding movement
bétween the side frames toward and away from
{tie press bed in & cycle of operation of the press,
the combination therewith of a lower die shoe
mppm'ted in fixed position on said press bed, a
lower die mounted for vertical movement in the
press$ sbove said lower die shoe, the lower die in
itg uppermost position standing clear of adjacent
party for receéiving an annular workpiece thereon,
means on said press for positively stopping- said

lowet e tehiporarily in an intermediate position

when movmg downward wherein it is held slightly
raised gbove its inal Jower position where it rests
on s&id lower die shoe, an upper die shoe secured
to sald plunger, an upper die carried by said
upper die shoe in- opposed relationship to the
lower die, & group of radially movable dies mount-
ed on the press in such position and relationship
that when moved radially in one direction they
engage the annular workpiece between the upper

and lower dies which engage it on the opposite

surfece, ssid radially movable dies also being
mounted for limitéd vertical movement above said
lower die shoe; moeans on said press for positively
supporting said radially movable dies temporarily
above the lower press shoe while the radially
movable dies are located in a position away from
the workpieée but freelng them to move down
upon the lower die shoe when they have moved
fully against the workpiece, and means on said
press timed with the movement of said dies for

16

releasing sald lower die from its temporary posi-
tive stopping. means after ail of ssid dies have
fully engaged the workpieoe, whereby the asseimn-
bly of dies and workpiece will be brought down
upon the lower die shoe to provide a solid reaction
to the final working movement of the dies, means
for continuously urging said radially movable dies
upward toward their topmost position, and said.

means for positively supporting said radially mov-

)" able dies temporarily holding said dies at the

proper height to accurately engage the surfaece
of the workpieoe before all of said dies are moved

down with the workpieoce.
JOHR GIIL.CHRIST KAY.
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