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9 Claims.
Our invention relates to a sheet metal press

having a plurality of reciprocable plungers slid-

ably disposed in a frame and adapted to engage
and shape sheet metal in accordance with dies
carried by the plungers. 'The invention particu-
larly relates to a sheet metal press having re-
ciprocable plungers some of which move in op-
posed directions to others to engage sheet metal,
those of the plungers movable in one direction
to operate on the sheet metal being driven by a
machine drive shaft, and those plungers mov-
able in the opposite direction being driven by
a second and independent machine drive shaft,
each machine drive shaft being operatively con-
nected to an independent source of power.

The invention has for an object to provide a
means for controlling the operation of each ma-~
chine drive shaft whereby a desired synchrony
of movement of the plungers connected thereto
may be obtained, such as related descending and
ascending strokes and periodic dwells of plungers
in proper and useful sequence. The invention
has for a further object to provide a means which
may be manually, but which upon setting will
function automatically to control the movement
of the plungers of the press eliminating much
of heretofore necessary supervision and attention
of the press operator. This is of importance when
the press being operated is of massive weight
and the sheet metal being worked on of a mate-
rial dimension.

The invention provides a triple action press
which may be quickly and easily modified to per-
form a double action function in a common di-
rection with reference to the work without the
heretofore necessary unlinkage of various parts.
In a press capable of performing tonnage work,
the linkage is of a considerable bulkiness and

" weight, and interchanging from triple action to
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double action often involves much expense, In
the press of our invention, the change-over may
be effected instantly by the operator.

The invention further provides a means where-
by sheet metal presses of the “double action” type
having a pair of nested plungers, one usually per-
forming a blank holding duty, the other a sheet
forming duty, may be modified by the addition
of a third plunger acting in opposed direction
to the blank holder to embody the features and
advantages of a triple action sheet metal press
with but little additional outlay and expense. The
control means of our invention effects an inter-
relation and dependency as between the move-
ments of the blank holder and associated plunger

(CL 113—38)

and the third plunger without intervention of
other means.

The invention has for a particular object to
provide in a sheet metal press having multiple
plungers, each of which are driven by a driving 5
means operably and independently connectible to
a source of power, a means operable on the pre-
determined movement of some of the plungers
for connecting or disconnecting the driving
means of other of the plungers with its particular y¢
source of power. A still further and more par-
ticular object is to provide means operable on
the movement of the plunger driving means for
connecting the other plunger driving means with
a sowrce of power and disconnecting the first 15
named plunger driving means from a source of
power, )

The invention consists in other features and
advantages which will appear from the following
description and upon examination of the draw- 20
ings. Structures containing the invention may
partake of different forms and still embody the
invention. To illustrate a practical application
of the invention, we have selected a sheet metal
press as an example of the various structures gx
and details thereof that contain the invention and
shall describe the selected sheeét metal press here-
inafter, it being understood that variations may
be made without departing from the spirit of
the invention. The particular sheet metal press 30
selected is shown in the accompanying drawings
and described hereinafter.

Fig. 1 of the accompanying drawings illustrates
a front of the sheet metal press selected as illus-
trative of structures containing the invention.
Fig. 2 illustrates a vertical longitudinal section
of the press shown in Fig. 1. Fig, 3 illustrates an
enlarged perspective view of the actuating mech-
anism for controlling the operation of the blank
holder and upper plunger of the press. Fig. 4 40
illustrates a view in perspective of the actuating
mechanism for controlling the operation of the
lower or third plunger of the press. Fig. 5 il-
lustrates diagrammatically an electrical circuit
through which the mechanism of Figs. 3 and 4 5
function. Fig. 6 illustrates diagrammatically
one of the composite movements of the blank
holder and plungers relative to the degrees of
rotation of the several machine drive shafts ob-
tainable by the use of our invention.

The frame of the sheet metal press shown in
the drawings for purposes of illustration and ap-
plication of our invention has a base |, a crown
2, and uprights 3 located between the base and
the crown. The crown 2 and base | are suitably ss
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fixed in assembled relation by the usual tie rods
4 which extend through the uprights 3, The base
{ has a bed portion 5 on which suitable shaping
dies may be locked and on which the sheet metal
to be worked on may be placed. The crown has
suitable bearings in which to support a machine
drive shaft 6 for driving a blank holding plunger
8 and shaping plunger (0. . )

The blank holding plunger 8 is slidably sup-
ported in ways 9 on the uprights 3 and is con-
nected to the machine drive shaft 6 so that during
successive rotation of the shaft the blank holding
plunger approaches the bed 5 and then dwells
for a prolonged period of time during the con-
tinued rotation of the machine drive shaft.  As
illustrated in the drawings, the machine drive
shaft has end cranks 2 to the ends of each of
which are pivotally connected a reciprocating pit-
man 18, Each reciprocating pitman is connected
to a rocker lever §5 pivotally mounted, as at .16,
on the crown of the press. Each rocker lever 15
is pivotally connected as by a link 17T to a bell-
crank 18 pivotally mounted, as at 18, in the crown
of the press. Each bell-crank (8 is pivotally con-
nected as by a link 20 to an arm 21 of a rock shaft
22. Tach rock shaft 22 is rotatably mounted in
spaced parallelism to each other in the crown of

the press and has end arms 24, The end arms -

24 of each rock shaft 22 are pivotally connected
by links 25 to two corner portions of the blank
hoider. Each arm 24 and associated link 25

forms in their relation to each other toggle links

. tor moving the blank holder and causing it to
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perform a prolonged dwell during normally con-
tinued rotation of the shaft 6 through certain
degrees.

The machine drive shaft 6 may have eccentric
or erank connections for connecting the shaping
plunger {0 therewith. In the construction shown
in the drawings, the machine drive shaft 6 has
a pair of cranks 26 to each of which are connected
pitmen 27. The end of each pitman 21 is con-~
nected to the shaping plunger {0 so that upon
continued rotation of the machine drive shaft
the plunger {0 will describe a continued recipro-
cation relative to the bed 5 of the press. The
cranks 26 are so angularly disposed-on the shaft
6 relative to the cranks {2 that the blank holding
plunger 8 approaches the bed § of the press in
advance of the approach of the shaping plunger
10. Thus it will be seen that sheet metal dis-
posed on the bed will be engaged by the blank-
holding plunger 8 and held in position thereby
during the dwell period described by the blank
holder and during the shaping action of the
plunger 10. 'The plungers 8 and {0 may be pro-
vided with suitable adjusting means for adjust-
ing the plungers relative to their actuating ele-
ments .and to maintain them in desired sheet
metal engaging relation. Pneumatic or hydraulic
loading means may be provided for taking up play
between the points of connections of the plungers
with their actuating means in a manner well
known in the art.

Slidably disposed in ways 28 below the bed 5
is a third plunger 30 which may, according to the
dies carried thereby, constitute a shaping plunger

 and cooperate in sheet metal shaping function
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with the plungers 8 and 0. The plunger 30 is
reciprocated by means of a machine drive shaft
31. The shaft 31 may be rotatably supported in
bearing portions formed in the base 1 of the press.
The shaft 31 may be connected to the plunger
30 by suitable eccentric or crank connections.
As shown in the drawings, the shaft 31 has a pair

2,018,676 :

of crank arms 33 to each of which is pivotally
connected a pitman 34, The end of each pitman
is suitably connected to the plunger 30 so that
upon continued rotation of the shaft 31, the
plunger will be reciprocated relative to the bed &
5 and the plungers 8 and 10. The pitmen 34
may have a well-known means 35 for adjusting
the effective length of the pitmen. and thereby
vary the desired extent of the stroke of the
plunger 30. ' 10
The machine drive shafts 6 and 31 are each

_driven from an independent source of power

through suitable power transmission or coupling
means. Thus, the drive shaft 6 is driven by a
suitable motor 40 which is belted to a fly wheel 41 15
of a power transmission means. The power
transmission means is preferably of a form and
construction described in our application Serial
No. 703,192 filed December 20, 1933 wherein a
clutch and brake control device is described. 20
The clutch and brake control device 39 has means
for operatively connecting the fly wheel 41 with

a driven pinion shaft 43 in response to the ap-
plication of a pneumatic medium to establish
clutehing and for operatively connecting the pin- 25
jon shaft 43 to elements resistant to movement
upon failure or withdrawal of said pneumatic
medium to brake the movement of the shaft.
Other brake and clutch combinations may be
used with like effect. A pinion 44 may be suit- 30
ably keyed to the shaft 43 and disposed in mesh-
ing relation with a gear wheel 45. The gear
wheel 45 is keyed to a countershaft 46 suitably
journaled in the crown 2 of the press. At each
end of the shaft 46 is keyed a pinion 48 which 35
meshes with the teeth of a bull wheel 28 mounted
on each end of the shaft 6 and keyed thereto.
Thus, the machine drive shaft 6 may be driven
or be held against rotation in direct relation to
the application of a pneumatic actuating medium 40
to the clutch and brake control device 39.

A pneumatic actuating medium may be applied
to clutch and brake control device 39 from a suit-
able source through a conduit or pipe, illustrated
diagrammatically at 49 in Fig. 5. The pipe 49 45
has a valve 50, the valve member of which is
operated by an arm 51. The arm 51 is operative-
1y connected to the movable core 52 of a solenoid
coil 53 which normally holds the arm 51 in a valve
closed position. The solenoid 53 may be ener- &0
gized by a current from a suitable source carried
by main line conductors I.—I{ and I.—2 and con-
trolled by means disposed in the circuit therewith
to open the valve.

The solenoid coil 53 circuit comprises a fixed 35
contact 55 of a suitable relay switch §8, line 54,
solenoid coil 53, and line 57 and to a fixed con-
tact 58. The relay switch 56 is magnetically
operated by a coil 60, the circuit of which com-
prises main line L—I1, line 65, contact 64 of switch ©0
63 normally held closed, contact 62, line 61, coil
60, line 67, line 68, line 69, contact 10 of the
starting switch T4, adapted, on starting, to be
closed by depressing, contact 12, line 73, line 74,
fixed contact 15 of the rotary selector switch 16, ¢35
arm 17 and arm 18 of switch 76, fixed contact 19,
line 80, line 81, line 82 to main line L—2, Thus,
it will be seen that when switch 1! is depressed,
the coil 60 will be energized to actuate the relay
switch 56 and connect the circuit of the solenoid 7
coil 53 through the switch movable contacts and
fixed contacts 83 and 84 of the relay with the
main lines I—2 and L—I, respectively. The
solenoid coil 53 will thus be energized to mag-
netically actuate the core 52 to open the valve 50 73
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and thereby apply a pneumatic actuating medium
to the clutch and brake control device 39 opera-
tively connecting the shaft 6 with the driving
motor 40 and starting the rotation of the shaft
with resultant advancement of the plungers 8 and
10.

A holding circuit for the relay 56 is provided
so that upon release of the switch T{, the above
described circuit relation will be maintained for
a predetermined period. The relay holding cir-
cuit comprises main line L—I{, line 6§, contact 64,
switch 63, contact 62, line 61, coil 60, fixed contact
85, movable contact 86, fixed contact 87 of relay
56, line 88, fixed contact 89, movable contact 80
of a switch 81, line 92, contact 93, arm 94, of

selector 16, arm 18, line 80, line 81, line 82, to .

main line I—2. The relay holding circuit thus

established is controlied by switch 91 normally .

held closed.

The movable contact 90 is moved in response
to a predetermined movement of the plungers 8,
10, and 30 of the press and, as is apparent from
the foregoing description, in being moved to break
the circuit of the relay 56 results in closing of the
valve 50 and the operative disconnection of the
shaft 6 with the motor 40, In the form shown in
the drawings, the movable contact 90 of the
switch 91 is operated by an arm 95 having a
roller 96 mounted on the end thereof. The roller
96 is adapted to ride on the face of a cam mem-
ber 91. The cam member may have peripheral
high points 98 at which the roller 86 will be dis-
placed sufficient to cause a break in the circuit
controlled by the switch 9. The cam member 97
may be locked on the shaft 6 and rotate therewith,
thus causing periodic movement of the arm 95 and
its switch 91 with a resulting regulated interrup-

" tion of the holding circuit of the relay 56 control-
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ling the valve 50 of the clut¢ch and brake con-
trol connected to the shaft 6. .

By varying the location of the peripheral
points 98 and decreasing or increasing the num-~
ber on the cam 97, variations of sequence of
movement of the plungers 8 and 10 may be
obtained. In the motion diagram illustrated in
Fig. 6 of the drawings, the line 100 represents
the movement of the blank holding plunger 8 in
relation to the degrees of rotation of the shaft
6 and the line {01 represents the movement of
the plunger (0 under like condicions. The high
points 98 of the cam 97 are disposed so that dis-
engagement of the shaft 6 from the motor 48
will be automatically effected after the comple-
tion of a 180 degree movement of the shaft. On
the diagram in Fig. 6, the shaft 6 has ceased to
rotate at the point indicated as 102. It will be ob-

served that approximately a half of the normal -

dwell period of the blank holder 8 has elapsed
and that the plunger 0 is substantially at a
point in its maximum stroke. At this point in
the operation of the press, means is provided for
automatically initiating and operatively con-
necting the machine drive shaft 31 to its source
of power to move the plunger 30 toward the bed
5 and the stationary or dwelling plungers 8
and 10.

The drive shaft 31 is driven by a second motor
42 belted to a fly wheel 29 of a second clutch and
brake control device 47 similar in form and ac-
tion to the device 39. The clutch and brake con-
trol device 41 drives a pinion 28 which meshes
with a gear wheel 29 keyed on a countershaft
32. The shaft 32 is suitably journaled in the base
i of the press, The shaft 32 has a pinion 36
keyed to each end thereof, said pinion being dis-

3
posed in meshing relation with a bull wheel 317
keyed to each end of the shaft 31.

The pneumatic actuating medium for the con--

trol device 47 may be applied from a suitable
source through a conduit or pipe 105, illustrated
diagrammatically in Fig. 5. The pipe 105 has a
valve 106, the valve member of which is operated
by an arm 107. The arm 107 is operatively con-
nected to a movable core {08 of a solenoid coil
169 which normally holds the arm 107 in a valve
closed position. The solenoid coil 169 may be en-
ergized through circuits established just prior
to the above described stopping of the shaft 6
and the plungers 8 and (0 connected thereto.

The circuit of the solenoid coil 109 comprises
a fixed contact 110 of a relay switch 112, line 114,
coil 109, line #i5 and fixed contact (16 of the
switch 112. The fixed contacts 119 and 16 of
the relay 112 are connectible with the main line
source when the relay 1{2 is moved into circuit
closing position.

‘The relay 112 is moved into .circuit closing po-
sition by a circuit comprising line L—I, line 685,
contacts 64, 63, and 62, line 6(, line 111, coil 118
of the relay 112, line £19, fixed contact 120, mov-
able contact 121 of switch 123, line 122, line {24,
line 14, fixed contact 15, arms 11 and 18 of se-
lector 16, fixed contact 79, line 80, line 81 and
line 82 to line 1I.—2., Thus, the coil 118 will be en-
ergized to close the relay 112, It will be observed
that the establishment of the foregoing circuit
is dependent, while the relay 56 is closed, on the
closure of the switch 123 which is normally held
open. The closure of the switch 123 is effected
Jjust prior to the opening of the switch 9.

In order to effect closure of the switch 123, a
second cam member 25 is supported on and ro-
tatable with the shaft §. A roller 126 is adapted
to ride the peripheral surface of the cam §25.
The roller 126 is ro‘atably mounted on an arm
{27 of the switch 123. 'The arm {27 is operatively
connected to the movable contact (21, The cam
125 has a peripheral high point 129 which on ro-
tation of the shaft 6 causes periodic displacement
of the roller 126 and closure of the switch 123.
Upon closure of the relay (12, the contact (13
will be connected by movable contact 130 of the
relay 112 to line {31, and main line L—I and the
contact 116 will be connected by movable con-
tact 133 of the relay to a fixed contact 132 and
line 82 to main line I—2 to energize the solenoid
coil 109 and open the valve {86.

A maintaining circuit for the coil §{i{8 of the
relay 112 is provided whereby the relay continues
in circuit closed position despite the open posi-
tion of the switch 123 and subsequent opening
of the relay 56. The holding circuit of the coil
{18 comprises line I.—1{, line 65, contacts 64, 63,
and. 62, line 64, line 117, coil 118, contact 135,
contact {31, contact (38, all of the relay {12, line
139, fixed contact (40, movable contact {4f of
the switch 142, line 143, line 92, fixed contact 93,
arms 94 and 18 of selector 16, fixed contact 19,
lines 88, 81, and 82 to main line .—2, The con-
tinued maintenance of this circuit after estab-
lishment is dependent on the continued closure
of the switch 142 which is normally held closed.

The movable contact 141 of the switch 142 is
operatively connected to an arm (44 having a
roller 145 rotatably mounted at one end thereof.
The roller 145 is adapted to ride the face of a
peripheral cam (46 mounted on and rotatable
with the shaft 31. The cam 146 has a high point
147 which when engaged by the roller 145 causes
opening of the switch 142 with a resultant open-
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ing of the relay 112 and closure of the valve 106
to disconnect the shaft 31 from its motor. As
indicated by the diagram in Fig. 6 of the draw-
ings wherein the line 149 indicates the move-
ment described by plunger 30 relative to the
movements of the plungers 8 and (0 and the de-
grees of rotation of the shaft 81, the switch 123
is operated at the points (417, and the switch
{42 is operated at the points 148, the curved
portion of the line intermediate the points indi-
cating the approach and recession of the
plunger 30 and the straight portion of the line
in alternating relation to the curved portion
representing the rest or dwell periods of the
plunger 30. Variations of performance of the
plunger 38 may be obtained by variation of the
cams 125 and 146. .

In order to retract the plungers 8 and {0 in
synchrony with the recession of the lower
plunger 30 after completion of the draw and
redraw of the sheet metal, means are provided
for again closing the relay 56 with a resultant
opening of the valve 50, the sald means being
initiated by the rotation of the shaft 3f.

A second cam 150 is mounted on and rotatable
with the shaft 3f. The cam {50 has a peripheral
high point t5f on its peripheral face which is
adapted to be ridden by a roller 152. The roller
{52 is mounted on an arm 53 which is oper-
atively connected to a movable contact 155 of &
switch 156. The contact 155 is normally held in
open position relative to a fixed contact 158 and
when closed by the combined action of the roller
152 and cam 150 closes a circuit which- closes
the relay 56. 'The circuit controlled by the
switch 156 comprises main line L—i1, line 65,

“contacts 64, 63, and 62, line 61, coil 60, line 67,

line 169, contacts £58 and 155 of switch 156, line
(64, line 124, line 14, contact 15, arms 17 and 18,
contact 19, lines 80, 81, and 82 to main line L—2.
Thus, on closure of the switch 186, the coil 60 is
energized to close relay 56 and open valve 50 as
neretofore described resulting in the continued
rotation of the shaft 6 and recession of the
plungers 8 and 16. As indicated in Fig. 6, the
switch 156 is operated at the point 165 on the
line 100 to again start the shaft 6. It will be ob-
served that the plunger 10 begins to at once re-
cede, while the blank holding plunger 8 com-
p'etes its natural uncompleted dwell period,
whereupon it likewise recedes until the switch
81 is actuated by the cam 9T to open. The
plungers 8, 10, and 30 are thus stopped, each
at a fully retracted point in their natural stroke.
Successive operations may be again effected by
depressing the starting button T{. Variations of
dwell periods of the plungers 8 and 10 relative to
movement of the plunger 30 may be obtained by
varying the cam 87. )

It will be noted that in all the described con-
trol circuits of the ‘ciréiiits actuating either of

the valves 50 or 106 include the contacts 62, €3,

and 64. Thus, by depressing the movable con-
tact 63, the plungers may all be immediately
stopped at any point in their 'above described
cycle of movement. ,

If desired, the selector 16 may be rotated so
as to cut out of circuit the holding circuits for
the relays 56 and 112 and cut in to circuit the
switches 170 and 17f which may be utilized to
cause rotation of the shafts 6 and 3f for only
so long as the switches 170 and {71 are main-
tained closed. The switches {13 and 111 are of
great use when it is desired to advance the
plungers by steps. The selector 76 may be ro-

2,018,576

tated so that the arm 84 contacts with contact
172 and arm 18 contacts with contact 174, The
switch. 176 controls a circuit comprising main
line L—I, line 65, contacts 64, 63, and 62, line
61, coil 60, lines 671 and 68, line 176, switch 110,
line 119, contact 172, arms 94 and 78, contact
114, line 111, lines 8f and 82 to main line I—2.
Closure of the switch 170 will cause closure of
the relay 56 with a resultant opening of the valve
50 and rotation of the shaft 6. This described
circuit will not be sustained upon opening of
the switch 170.

The switch 1711 controls a circuit comprising
main line L—I, line 65, contacts 64, 63, and 62,
tine 61, line {17, coil {18, line 180, switch 171,
line 181, line {79, contact 172, arms 94 and 18,
contact 114, lines 171, 81, and 82, to main line
1.—2. Closure of the switch 17f will cause clo-
sure of the relay 1{2 with a resulting opening of

‘the valve 106 and rotation of the shaft 31.

A hand operated switch 185 may be provided
in line 144 which, when open, cuts out the circuit
of the coil 109 notwithstanding closure of the
relay 142, Thus, the valve 106 will not be op-
erated, and the plunger 30 will be maintained
stationary to convert the triple action press into
a double action type.

We claim:

1. A sheet metal press having a pair of ro-
tatable machine drive shafts, a pair of movable
plungers, each plunger operably connected to a
machine drive shaft, a source of power, a con-
trollably operable mechanism for connecting each
machine drive shaft to the source of power, actu-
ating means for each of said mechanisms opera-
tively connecting each machine drive shaft and
the respective mechanism of the other shaft for
actuating the same upon a predetermined rota-
tion of the former shaft.

2. A sheet metal press having a crown and a
base, a pair of machine drive shafts, one of said
machine drive shafts rotatably supported in the
crown and the other of the machine drive shafts
rotatably supported in the base, a pair of plungers,

.one of the said plungers connected to and op-

erated by the drive shaft in the crown and the
other of the plungers connected to and operated
by the drive shaft in the base, a driving member
associated with each drive shaft, a clutch mecha-
nism for connecting each drive shaft with its
associated driving member, a clutch operating
means connected to each drive shaft for connect-
ing the other drive shaft with its associated driv-
ing member and disconnecting the driving mem-
ber from its associated drive shaft to which the
said means is connected.

3. A sheet metal press having a crown and a
base, a pair of machine drive shafts, one of said
machine drive shafts rotatably supported in the
crown and the other of the machine drive shafts
rotatably supported in the base, a pair of
plungers, one of the said plungers connected to
and operated by the drive shaft in the crown and
the other of the plungers connected to and op-
erated by the drive shaft in the base, a driving
member associated with each drive shaft, a clutch
mechanism for connecting each drive shaft with
its associated driving member, a clutch operating
means adjustably connected to each drive shaft
for connecting the other drive shaft with its.asso-
ciated driving member, and a second clutch op-
erating means adjustably connected to each drive
shaft for disconnecting the driving member asso-
ciated with the drive shaft to which the said
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second clutch operating means is connected for
producing dwells in the movement of its plunger
and the same time periods of complete rotation
of each drive shaft. o

4. A sheet metal press -having a crown and a
base, a pair of machine drive shafts, one of said
machine drive shafts rotatably supported in the
crown and the other of the machine drive shafts
rotatably supported in the base, a pair of plung-
ers, one of the said plungers connected to and
operated by one of the drive shafts and the other

. of the plungers connected to the other of the drive

15
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40

shafts, a clutch mechanism for operatively con-
necting each drive shaft with its associated driv-

ing member, a clutch operating means operatively

connected to each drive shaft for disconnecting

the drive shaft from its associated driving mem-

ber, and a second clutch operating means ad-
justably connected to each drive shaft for con-
necting the other drive shaft with its associated
driving member subsequent to its disconnection
by the first named clutch operating means to
produce dwells in each of the plungers during
the operation of the other of the plungers.

5. A sheet metal press having a crown and a
base, a pair of machine drive shafts, one of the
said machine, drive shafts rotatably supported in
the crown and the other of the machine drive
shafts rotatably supported in the base, a pair
of plungers connected to the drive shaft rotatably
supported in the crown, one of the plungers con-
nected to the said drive shaft by a plurality of
sets of mechanical elements, each set having a
plurality of toggles for producing sn extended
dwell in the movement of the last named plung-
er, a third plunger connected to and operated by
the drive shaft in the base, a driving member

. associated with each drive shaft, a clutch mecha-

nism for operatively connecting each drive shaft
with its associated driving member, a clutch op-
erating means adjustably connected to each drive
shaft for connecting the other drive shaft with
its associated driving member and disconnecting
the driving member associated with the drive
shaft to which the said means is connected.

6. A sheet metal press having a crown and a
base, & pair of machine drive shafts, one of the
said machine drive shafts rotatably supported in
the crown and the other of the machine drive
shafts rotatably supported in the base, a pdir of
plungers connected to the drive shaft rotatably
supported in the crown, one of the plungers con-

nected to the said drive shaft by a plurality of

toggles for producing an extended dwell in the
movement of the last named plunger, a ‘third
plunger connected to and operated by the. drive

~ shaft in the base, a driving member associated

5

with each drive shaft, a clutch mechanism for
operatively connecting each drive shaft with its
associated driving member, a clutch operating
means adjustably connected to each drive shaft
for disconnecting the drive shaft from its asso- 5
ciated - driving member, a second clutch operat-
ing means adjustably connected to each drive
shaft for connecting the other drive shaft with

" its associated driving member subsequent to the

disconnection produced by the first named clutch 10
operating means to cause cessation of rotation of
one drive shaft during the operation of the other
drive shaft and to produce a complete rotation -
of. each drive shaft in the same time period.

7. A sheet metal press having a pair of rotat- 15
able. machine drive’shafts, a pair of movable
plungers, each plunger operably connected to a
machine drive shaft, a source of power, a mech-
anism associated- with: each drive shaft for op-
erably connecting the same to.the source of 20
power, actuating means operably connected to
each shaft for actuating the mechanism asso-
ciated with the other shaft to connect the same
with the source of power, and a second actuating
means operably connected to each shaft for ac- 25
tuating the mechanism associated therewith to
disconnect the said shaft from-the source of
power at the end of each .complete rotation of
the same. ' ) .

8. A sheet metal press having & pair of rotat-
able machine drive shafts, 2 pair of movable
plungers, each plunger operably connected to a
machine drive shaft, a source of power, a mech-~
anism associated with each drive shaft for op-
erably connecting the same to the source of 85
power, actuating means operably connected to
each shaft for actuating the mechanism associat- -
ed with the other shaft to connect the same with

30

- the source of power at a predetermined point in

complete rotation of the said one shaft, and a sec--40

ond actuating means operably connected to each

shaft for actuating the mechanism. associated

therewith to disconnect the said shaft from the

source of power at the end of each complete ro-

tation of the same. 45
9. A sheet metal press having .a pair of rotat-

‘able machine drive shafts, a’ pair of movable

plungers, each plunger operably connected to &
machine drive shiaft, a source of power, a mech-
anism for connecting each machine drive shaft 50
to the source of power, actuating means for each
of said mechanisms operatively conec¢ting the re-
spective mechanism of each shaft to the other
shaft for actuating the said mechanism upon a
predetermined rotation of the said other shaft. 58
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