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1

The present invention relates to presses for
drawing and forming sheet metal, and in par-
ticular to a novel convertible press that may be
operated as single acting or double acting.

It has been difficult to obtain versatility in the
design of metal working presses due to their large
size, engineering problems encountered and the
complexity of their operating and controlling
mechanisms. These difficulties are enhanced in
combination presses, that is, presses wherein the
drawing or blanking is performed mechanically
and the work holding is performed hydraulically.
And even further difficulties are encountered
when it is desired to embody mechanical draw-
ing with hydraulic blank holding in a convertj-
ble press which can be operated as a single action
press and also as a double action press.

It is, therefore, the principal object of the
present invention to provide a novel combination
mechanical and hydraulic metal working press
which can be operated either single acting or
double acting. .

Another object is to provide an improved com-
bination single action and double action press
which is operated fully mechanically when single
acting.

Another object is to provide a novel combina-
tion single action and double action press which
is mechanically and hydraulically actuated when
operated double acting.

A further object is to provide an improved
combination single and double action press
which provides complete control over the timing
of the blank holding cycle. o -

Still another object is to provide an improved
single and double action press wherein the timing
of the blank holding cycle is accomplished from
the work cycle. - : : :

Another object is to provide an improved com-
bination single and double action press which
‘may readily be changed to double acting from
single acting and to single acting from double
acting. : o

Another object is to provide a novel single and
double acting press which when operated single
.acting has a work slide which is composed of the
blank holder slide and the work slide .of the
~double action press. .

Another object is to provide a novel interlock
‘between the work and blank holder slides of a
press so that these two slides may, if desired, be
reciprocated in unison. '

Another object is to provide a novel combina-
tion single and double acting press which when
-operated single acting utilizes only the main or
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2
work slide with the blank holder slide locked in
its inoperative position. -

And another object is to provide a novel com-
bination single and double action press which
when operated single acting may use either a
work slide composed of the usual work slide
locked to the blank holder slide or only the work
slide with the blank holder slide locked in it
inoperative position. )

And a further object is to provide a novel con-
vertible single and double action press wherein
the independent mechanism for reciprocating
the blank holder slide is rendered inoperative
when the press is operated single acting.

Angd still another object is to provide a novel
convertible single and double action press having
a hydraulic system for effecting the blank hold-
ing operation when the press is operated double
acting and incorporating means whereby the
hydraulic pistons are disconnected from the
blank holder slide and are locked in their cylin-
ders when the press is operated single acting.

Other objects and advantages will become
apparent from the following description taken in
conjunction with the accompanying drawings
wherein: )

Fig. 1 is a front elevational view of a press
embodying the present invention:

‘Fig. 2 is a side elevational view of the press
and may be considered as being taken along the
line 2—2 of Fig. 1 looking in the direction of the
arrows;

Fig, 3 is an enlarged elevational view of the
mechanical drive for the work slide or main
platen; L

Fig. 4 is an enlarged cross-sectional plan view

-showing constructional details of the. work and

blank holder slides and may be considered as

-being taken substantially along the line 4—& of

Fig. 1, looking in the direction of the arrows;
Fig. 5 is a detailed sectional view of the inter-

lock between the work slide and the blank holder
slide, illustrating the “locked” position;

Fig. 6 is a detailed sectional view of the inter-
lock between the work slide and the blank holder
slide illustrating the “unlocked” position:

Fig. 7 is a detailed view showing a typical con-

‘nection between a blank holder slide piston and

the blank holder and illustrating the means for
locking the blank holder slide piston to the
crown of the press when the press is operated as
single acting;

Fig. 8 is a diagrammatic view of a representa~
tive portion of the hydraulic control circuit and
a typical electrical circuit illustrating the cir-
cuit_components in top rest position;
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Fig. 9 is a diagrammatic view similar to Fig. 8,
illustrating the circuit components immediately
after the “start” button has been pressed and the
blank holder slide is in the rapid advance stage
of its cycle;

Fig. 10 is a diagrammatic view similar to Fig. 8
illustrating the circuit components when the
press has developed pressing speed and is in the
drawing or forming portion of the press cycle;
and

Fig. 11 is a diagrammatic view similar to Fig. 8
illustrating the circuit components after the
press has reversed itself and the work and blank
holder slides are being restored to the rest
position.

General organization

Referring primarily to Figs. 1 and 2, the press
is shown as comprising a crown 20 and a bed 22
interconnected by end columns 24; a bolster plate
25 is supported upon the press bed 22. The
crown and bed are tied togéther by the conven-
tional tie rods 28 by means. of which. the press
frame is prestressed. A mechanical drive mech-
anism 30 is mounted in the crown 20 as are the
blank holding c¢ylinder-piston combinations 32 of
which there are six in thé embodiment of the
press shown in this patént application. The
mechanical drive 30 is suitably secured to a work
slide or main-platen 34 and the cylinder-piston
combinations 32 may likewise be suitably and re-
movably secured to a blank holder slide 38.

The blank holder slide is actuated when the
press is operated as double acting by a hydraulic

civeuit 38 illustiated diagrammatically in Figs. ,
8 to 11. The hydraulic circuit inciudes solenoid *

operated elements which are controlled from an
electrical circuit 40 similarly diagrammatically
llustrated in Figs. 8 to 11. These figures, for
simplicity of illustration, show a hydraulic “cir-
cuit having only three cylinders, but it is under-
stood that any number of cylinders may be em-
ployed. Likewise, the electrical circuit is merely
typical of any suitable electrical circuit that may
be used in conjunction with the particular hy-
draulic eircuit. ) o

Blank holder slide

Referring particularly to Figs. 1 and 4, it will
be observed that the blank holder slide 38 is
guided on gibs 44 adjustably bolted to the col-
umns 24. The blank holder slide 36 comprises a
pair of end wall forming members 46, a rear wall
43, front wall 50, and top and bottom plates
52 and 54, respectively. The blank holder slide
is hollow and is formed with openings in the
top and bottom plates through which the work
slide 34 may move relative to the blank holder
slide (Fig. 4). The work slide 34 is slidable on
suitable adjustable gibs 58 carried by the blank
holder slide 36. These gibs 58 are sufficiently
long to permit the work slide 34 to be guided
thereby when the press is operated single acting
with the blank holder slide 36 stationary.

The top plate 52 of the blank holder slide 36
is formed at the corners as indicated by the
dash-dot lines in Fig. 4 with arcuate projections
60 to accommodate blank holder pistons 62. At
the front and rear the top plate 52 is formed with
smaller arcuate projections 64 to form places In

which to secure blank holder piston rods 66. 70

Since the top plate 52 carries all of the load
transmitted from the blank holder piston-cylin-
der combinations 82 to the blank holder slide,
it is additionally braced by suitable plates 68
which may be welded to the outer faces of the
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blank holder slide walls 48 and 50 and to the
under side of the top plate §2.

A typical connection between a blank holder
piston and the blank holder slide 3% is illus-
trated in detail in Fig. 7. Inasmuch as this con-
nection is substantially the same whether it is
for one of the blank holder pistons. 62 or for a
blank holder connecting rod 66 only one such
connection will be described.

g When the press is operated single acting with
the blank holder slide 36 locked to the work slide
34 for movement therewith, it is essential that
the mechanical drive not be hampered by the
fliid which otherwise would be trapped in the
cylinders 70 and 74. Such trapped fluid would
impose a nonproductive load on the work slide
with the blank holder slide interlocked with the
work slide. The nonproductive load can be re-
moved from the work slide by disconnecting the
pistons 62 and the connecting rods 68 from the
blank holder slide 38, but then these pistons and
piston rods must be secured out of the path of
the reciprocating blank holder slide which then
is a part of the work slide. L

The structure for holding the pistons and con-
necting rods out of the path of the reciprocating
blank holder slide is shown in detail in Fig. 7,
which is taken with reference to one of the pis-
tons 52 and cylinders 18. At the lower end of
the cylinder 70 is a packing gland 16 held against
displacement by a retainer ring 78. The retainer
ring 18 is secured in position by an annulus 80
which is bolted to the lower open end of the
cylinder 70 by means of a plurality of machine
serews 82 extending through holes 83. )

The lower end of the piston 62 is formed with
a reduced portion having a threaded stem 84
which is adapted to be threaded into an annulus
85. The annulus 86 is removably secured by

5 means of machine screws 88, extending through

suitable holes 89, to the upper plate 52 of the
blank holder slide 36. The annulus 86 is pro-
vided with a second set of holes 90 having en-
larged openings 92 to accommodate the heads
of the screws which are arranged so as to coin-
cide with tapped openings 94 in the annulus 80.
‘There are six of each of the holes 83, 84 and 89,
89: and these holes are arranged alternately in
the two annuli 88 and 86.

When it is desired to operate the press as single
acting, the screws 88 are removed from the upper
wall 52 of the blank holder slide and the an-
nulus 86 is moved upwardly against the lower
face of the annulus 80. The screws 88 are in-
5 serted through the openings 98 and into the

tapped openings 94 in the snnulus 88 and by

drawing the screws 83 up tight the annulus 8%

will be drawn against the annulus 89 and the

piston 62 locked within the cylinder 19. The
0 piston is thus prevented from slipping downward-
ly into the path of the reciprocating blank holder
‘slide 36.
At other times when the press is operated single
acting the blank holder slide may be held in its

0

85 ypper or rest position by the fluid trapped below

-
¥

the piston heads 72 in the cylinders 74. In these
circumstances it is not necessary to lock the pis-
tons 62 to the press crown as they do not inter-
fere with the mechanieal reciprocation of the
main slide 34 which is guided by the gibs 38 in
the stationary hollow blank holder slide 33.

Interlock between the slides

Under certain circumstances when it is desired
5 to operate the press as single acting, the ‘blank
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holder slide 36 may be locked to the main or
work slide 34. An interlock 86 is shown in its
.~ locked and unlocked positions, respectively, in
Figs. 5 and 6. The interlock comprises a pin 98
which extends through openings 100 and {082, re-
spectively, in adjacent walls of the blank holder
slide 36 and work slide 34. In the locked position
the pin 38 is secured by means of a generally
diamond shaped head piece 104 and bolts 166 to
the wall 50 of the blank holder slide 3%, and the
pin 98 extends through the aligned openings 160
and [62 insuring that when the work slide 34
is reciprocated the blank holder slide is similarly
reciprocated.

In unlocked position the bolts 106 are with-
drawn from the tapped openings in the wall 50,
permitting the withdrawal of the pin 98 from the
opening 102. After the pin 98 has been with-
drawn so that it no longer extends into the open-=
ing 102 it is turned through 90° so that the dia-
mond shaped plate 184 has its long axis extend-
ing vertically and the bolt holes adjacent the more
acute ends of the plate 184 coincide with tapped
openings in bottom plate 54 of the blank holder
and a block 198 which is welded to the wall 50 of
the blank holder slide. The block 108 is of such
size that when the inner face of the plate 104
bears against the block’s outer face, the inner
end of the pin 98 is free of the work slide 34.
The pin 98 is secured in the unlocked position
by screwing the bolts 104 into tapped openings in
the lower wall 54 and block i08.

Mechanical drive

The mechanical drive 30 is most clearly shown
in Figs. 3 and 2, and includes an electric motor
indicated generally by the reference character
118. The motor 110 drives g fly wheel {12 by
means of a multiple belt pulley {i4. The Ay wheel
112 has associated therewith a suitable air op-
erated combination brake and clutch {{§ which
is controlied by a solenoid operated air valve 117
(Figs. 8 to 11). The fly wheel and combination
brake and clutch are mounted upon a shaft 118
which has a spur gear 120 secured to its outer end;
the spur gear 120 intermeshing with an interme-
diate large gear 122 mounted upon and keyed to
a stub shaft (24; the stub shaft has secured to
it for rotation therewith a spur gear 126. The
intermediate gear {22 meshes with a similarly
sized second intermediate gear (28 which is
mounted for rotation with a shaft {39 which has
secured to it a spur gear 132 similar to the spur
gear 126. The spur gears 132 and 126 drive a
pair of bull gears {34 in opposite rotational direc-
tions as indicated by the arrows in Fig. 3.

One of the bull gears 134 is shown in detail
and is mounted upon 2 shaft 136. An eccen-
tric 138 is formed on or secured to one face of
the bull gear 134 and drives a connecting rod
i40. The connecting rod 140 includes the con-
ventional split bearing 142, and part (44 is se-
cured in position by means of the bolt and nut
combination 146. The lower end of the connect-
ing rod 140 is pivotally secured by means of the
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pin 148 to an adjustable thrust bearing mech- .

anism 150 in the work slide 34. This bearing
mechanism is well known in the press art and
need not be described in detail as it forms no
part of the present invention.

The motor 110 is mounted on a suitable sup-
port 152 at the top of the crown of the press,
and the shafts 124, 130 and {36 are journaled in
the conventional manner in the crown of the
press. A suitable and conventional fly wheel

70

78

8 .
brake 154 is provided for coaction with the fy
wheel {12 to brake the action of the fly wheel
112 when it is desired to bring the wheel to &
stop-after a press run and sooner than it would
stop by expending its stored up energy.

Hydraulic circuits

The control circuits will be described with
particular reference to Figs. 8 to 11 wherein the
component parts of the press and the control cir-
cuit are diagrammatically illustrated at different
stages of the press cycle when the press is being
operated as double acting. These illustrations
are diagrammatic and the parts may not be
properly proportioned as to size relative one to
the other. In these figsures, those parts of the
hydraulic circuit and the electrical circuit which
are operative during different stages of the cycle
are indicated in heavier lines than the inopera-
tive parts of the circuit. This will become ap-
parent as the description of these parts pro-
gresses.

Fluid for the hydraulic circuit is obtained
from a tank (60 which is located in the crown
of the press. Fluid is circulated from the tank
160 by means of a hydraulic pump 162 having
its inlets connected to the tank by inlet pipes {64
and having its outlets connected to conduits 66
and 168.

The hydraulic circuit is primarily controlled
by a spring centered, solenoid controlled, pilot
operated four-way valve 1710. This valve shown
is of the type manufactured by Vickers, Inc., of
Detroit, Michigan, and is illustrated in U. S,
Pat. No. 2,307,544. A pilot pump 176 supplies
fiuid for operation of the valve 176 and has its
inlet connected by means of a pipe 178 to the
tank 160 and has its outlet connected by means
of a pipe 180 to the valve {10. A variable pres-
sure relief valve 182 having a spill conduit {84
is inserted in the conduit {80 between the pump
116 and valve 110. Solenocids 112 and (74 con-
trol pilot valves 186 and 188, respectively, which
in turn control the flow of fluid from the pump
176 to operate the four-way valve 170. A return
conduit {90 is connected to the outlets from the
pilot valves 186 and 188 and leads to the tank
160. Thé valve 170 has four ports, one port
beirig connected to conduit {92 through which
fluid under pressure from the double pump (68
enfers the four-way valve (70. A second port
is connected by a conduit {94 to the tank 160 and
returns fluid to the tank 60 either while the
press is at rest position, during which time no
fluid under pressure is furnished to the cylinders
or while the press is being run through the work
phase of the cycle. The functions of and con-
nections to the other two ports {86 and 198 will
be explained in detail hereinafter.

Conduit 166 is connected to an unloading valve
2006 which in turn is connected to a check valve
202 by a conduit 204 and to the tank by conduit
206. It likewise is connected to a relief valve
208 by conduit 210. The unloading valve is set
at 900 p. s. i. 'The pressure relief valve is also
connected to the conduit 206 which returns to
the tank 1606. The check valve 202 and pres-
sure relief valve 208 are connected to the con-
duit 192, the former by a conduit 212.

During the work portion of the cycle fluid
flows from the four-way valve 170 through the
port {98 into a conduit 214 which is connected
to a pressure reducing valve 218 which is in
turn connected through a conduit 218 to a port
at the upper end of the cylmder 14 and above
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the piston 72. The conduit 214 also is connected
to a variable sequence valve 220 which is con-
nected to a pair of pressure reducing valves 222
by a branched conduit 224. Each pressure. re-
ducing valve 222 has its outlet connected o an
unloading valve 226 by 4 condiit 228, and the
unloading valve 226 is connected by a. conduit
236 to the upper end of the cylinder 10. The
pressure reducing valves 216 and. 222 are con-
nected by conduits 232 containing shut-off valves
234 and variable pressure relief valves 326 to. a
return conduit 238 which leads to the tank 180.
Also connected to the pressure reducing valves
2i6 and 222 are pressure indicating gauges- 240

which are protected by means of shut-off valves |

242,

Cylinders 70 and 74 are directly connected. to
the tank 1580 by means of & main conduit 244
containing &a- variable setting flow regulating

check valve 246 and by branch conduits 248. The ¢

branch conduits 248 are connected to the conduits
218 and 238 at or just ahead of the inlet port to
the eylinders 70 and 14.

The unloading valves 226 are connected by
means of conduits 250 to a return conduit 252
leading to the tank {60. The variable segquence
valve 228 is connected to spill excess fluid to the
conduit 252 through a conduit 254. For a reason
which will be apparent hereinafter, the conduit
224 connecting the sequence valve 228 wish the
reducing valve 222 is connected through a check
valve 256 back to the sequence valve 228 for

ridding the hydraulic circuit of excess fluid.

The cenduit 214 is connected by a conduit 258

to a pressure operated unloading valve 283. The

unloading valve has its inlet connected by means
cf a conduit 262 to a port at the lower end of the
cylinder T4 and regulates the back pressure
against the piston 72 during such times as the
press is being driver through the work portion
of its eycle. The outlet from the unloading valve
266 is connected by means of a conduit 264 to
the port 138 of the four-way valve I78. This port

10

30

{98 is also connected by means ¢f a conduit 286 .

containing check valve 268 to a sécond inlet to )

“the unloading valve 260, the conduit 265 being
connected to the condiiit 264 between the port 188
and the unloading valve 260. The conduit 268 is

also connected by meésns of a conduit 270 with .
the unloading valves 226 which are thus con-

nected to a port 186 of the main valve (T0.
Conduit 262 is connected thirough a flow regu-

lating and shut-off valve 272 to 4 pressure relief

valve 274, one outlet from which is connected

o0

directly to the tank 160 by a conduit 275, the other ~

outlet being connected to the tark 160 by a con-
duit 278 coniaining & solenoid operated valve 283
which when opened vents the valve 274 to allow
the latter to open.

The reducing valve 218 is bypassed by a con-
duit 282 connected to the conduits 218 and 218
and containing a check valve 284,

e specific constructions of the unloading
valve 288, the pressure reducing valve 216, the
variable sequence valve 220, the pressure reducing
valves 222, the unloading valve 226 and the un-
loading valve 268 are not part of the present in-
vention and these valves may be of a type manu-
factured by Vickers, Inc., Defroit, Michigan.
Specifically the unloading valve 208 may be of a
type iilustrated in U. S. Patent No. 2,200,824; the
pressure reducing valves 2i6 and 222 may be of
a type illustrated in U. S. Patent No. Re. 21,529,

55

60

65

70

and the valves 220, 226 and 260 may be of the type -

illustrated in U. S. Patent No. 2,104,780 (Fig. 2).

L]

8

These last three named patents are all owned by
Vickers, Incorporated, as assignee of the inven-
tors thereof.

The complete operation and organization of
this hydraulic system will be appreciated when
the sequential operation thereof is described
hereinafter.

Electrical circuit

The various solenoids which have keen referred
to in discussing the organization of the hy-
draulic control system are in turn operated by
the electrical circuit 40 which has heretofore
been referred to only generally. A typical circuit
is shown in Figs. 8 to 11 and is of the type where-
in the control relays and switches are operated
at a low voltage and the current for operating
the solenoids in the control circuit is of a higher
voltage.

Theé current for the electric eircuit is obtained
from the line 3988, 302 which may be a source
of 440 volt 60 ecycle current. The line 30§ is
connected to the primary of a step down trans-
former 304 by a conductor 398 containing a

- master switch 398 which preferably is of the

knife type. Closing of the switch 308 conditions
the electrical circuit for operation. The other
end of the primary of the transformer 304 is
connected by a conductor 310 to one terminal of

5 a normally closed thermostatic overload switch

312 which is in turn connected to the line 302.
In some installations it may be desirable to com-
bine the switches 308 and 3i2 into one master
control and overload responsive switch.

Solenoid 314 controlling the air valve {7 for
the combination air operated clutch and brake
115 is connected by conductor 316 to the con-
ductor 385 and by conductor 318 to one terminal
of a normally open switch 329. The other termi-~

.~ nal of the normally open switch 320 is connected

to a heater coil 322 arranged opposite the thermo-
static switch 3i2. The heater coil 322 is con-
nected through the thermostatic switch 312 to the
line 302.

The secondary of the transformer 304 is con-
nected to conductors 324 and 326. The conductor
324 contains a manually operable emergency dis-
connect switch 328.

The switches in the electrical circuit are under
the master control of three cams 330, 332, and 334
which operate, respectively, switches 336, 338
and 348. The cams are mounted on a camshafb
335 and make one complete revolution for every
complete cycle of the press; the cams are thus
synchronized to the operation of the main slide 34.
The switches 336 and 338 are closed at the start
of a press cycle while the switeh 340 is open.
The fixed contacts of the switches 336, 338 are
directly connected to the conductor 324. Switch
336 is connrected by a conductor 342 to a pair of
manually operakle “start” switches 344 and 346.
Arranged in parallel with the switches 344 and
848 is a helding circuit switch 348. The switches
344, 346 and 348 are connected to relays 350 and
352; the relay 350 is connected by conductor 353
to the conductor 328, and the relay 352 is con-
nected by conductor 355 containing the normally
closed switch 359 to the conductor 326,

Closing the “start” switches 344 and 346 ener-
gizes the relays 358 and 352. Energization of the
relay 356 closes the switch 348 and a switch 354
which is in series via the conductor 356 with a
relay 358 and a time delay switch 369. The switch
269 is of the type including a time delay closing
device of the dashpot type and made by the Cut-
ler-Hammer Company of Milwaukee, Wisconsin,



2,587,076

9

Energization of the relay 392 moves the switch
360 toward closed position, but actual closing of
this switch does not take place until after a pre-
determined time interval has passed. The relay
352 also actuates switches 362 and 364 to closed
position. Switch 262 is parallel with the switeh
360 through 5 manually operable switch 366.

Switch 366 and switch 368 in the conductor 324
are shown in Figs. 8 to 11 in the position in which
they are set when the press is operated as a double
acting press. 'They are moved to their alternate
position when the press is to be operated as single
acting.

With the circuit as shown in Figs. 8 to 11, it will
be observed that the relay 358 is not energized
until after the switch 360 closes, even though the
switch 354 is closed immediately upon energiza-
tion of the relay 350. When, however, the circuit
to the relay 858 is closed, the latter closes switch
320, energizing the circuit to the solenoid 314, and
also closes the switch 3170 in the conductor 372.
This conductor 372 including switches 338 and
370 connects relay 358 to conductor 324 through a
circuit in parallel with the previously described
circuit and is, therefore, g holding circuit for the
relay 358.
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- Closing the switch 364 which is connected by °

conductor 374 to the conductor 324 and by a con-
ductor 376 to relay 378 energizes this relay
through a normally closed slow-down position
limit switch 380. Energization of the solenoid
378 moves switch 382 to the closed position. One
terminal of switch 382 is connected to conductor
384 which is in turn connected to the line 302
through the bimetal thermostatic switch 3812.
The other terminal of the switch 382 is con-
nected by a conductor 385 -to solenoid 386 the
opposite end of which is connected by conductor
388 to the conductor 306. The circuit which
energizes the solenoid 386 is line 300, switch 308,
conductor 306, conductor 388, solenoid 386, con-
ductor 385, switch 382, conductor 384, bimetal
switch 312, and line 302.

When energized the solenoid 386 opens the
venting valve 280 so that this valve vents the
valve 274 fo allow the free flow of fluid through
the valve 274 and conduit 276 to the tank i60.
The circuit is thus in the energized position which
is shown in Fig. 9 wherein the blank holder slide
is advancing rapidly toward the bed of the press
under the influence of gravity.

The conductor 378 is connected by a conductor
390 to a conductor 392 leading to relay 394 which
is in turn connected by a conductor 396 with the
switch 359. Thus when the switch 364 is closed,
the relay 394 is energized through the circuit from
the conductor 324 through conductor 374, switch
364, conductors 2376, 390, 392, relay 394, conductor
396, switch 259, conductor 326 and secondary of
the transformer 304. Upon energization the re-
lay 394 closes the three switches 398, 400 and 402.
The switch 388 is in a holding circuit to the relay
394 and is in parallel with the switch 364 having
one terminal connected to the conductor 374 by
a conductor 404 and having its other terminal
connected to the conductor 392.

Closing of the switch 402 conditions the circuit
to- relay 406, the function of which will be de-
scribed hereinafter.

Switch 48§ is connected by a conductor 408 to
the conductor 384 and by conductor 410 to the
solenoid (72 which is connected by conductor 412
to the conductor 306. The solenoid 112 is ener-
gized through the following ecircuit: - line 300,
switch 308, conductor 306, conductor 412, solenoid
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10
172, conductor4l0 switch 400, conductor 408, con-
ductor 384, bimetal switch 312 and line 302.

The solenoid 172 controls the operation of the
pilot valve 186 to allow fluid under pressure from
the pump 176 to shift the valve {18 to connect
the inlet conduit 192 with the port {98 which is
connected to the conduit 2i4 whereby fluid is
supplied to the upper ends of the cylinders 79
and 714. )

When the blankholder slide starts its down-
ward movement, top position limit switch 414
closes. One terminal of the limit switch &{4°¢
is connected to the conductor 326, and the other
terminal is connected directly to the relay 49§.
The relay 406 is also connected by a conductor
416 to one terminal of the switch 402 which has
its other terminal connected by conductor 418
to the cam-operated switch 349. The cam-
operated switch 340, which is open during most
of the press cycle, is connected to the conductor
324. Closing of the switch 402 by the relay 394
and the closing of the top position limit switch
by the movement of the blank holder slide away
from its uppermost position conditions the eir-
cuit through the normally open switch 340 for
energization upon closing of this switch later in
the press cycle.

As the blank holder slide moves toward and
just before encountering the work, it trips the
slow-down position limit switch 380 to open it,
thus breaking the circuit to the relay 378 to
open the switch 382. Opening of the switeh 382
deenergizes the circuit to the previously en-
ergized solenoid 286, and the valve 280 is closed
thereby shutting off the free flow of fluid to
the tank 160.

After the venting valve 280 has been closed
any further flow of fluid from the cylinder 14 is
through the unloading valve 260 and a back
pressure is built against the blank holder slide
which is moved downwardly by the fluid under
pressure which it receives from the double pump
162 through the conduit 214. The arrows in
Fig. 10 show the direction in which the fluid
is flowing' and also the parts of the hydraulic
and electric circuit which are energized dnring
the “down pressing” portion of the press eycle,

When the pressing operation has been com-
pleted, the properly timed cam 334 closes the
switch 340 to energize the circuit to the relay
406. Energization of the relay 4086 closes switches
420 and 422 and opens switch 359. The switch
420 has one terminal connected to a conductor
424 which is connected to the switch 368 and
thus to conductor 324, and has its other termi-
nal connected by a conductor 426 to the conductor
416. The switch 420 is thus in the holding cir-
cuit which is in parallel with the switches 349
and 402 and even though these switches may
open subsequently, the holding circuit will main-
tain the.relay 466 in energized condition. The
switch 422 is connected by conductor 428 to the
conductor 384 and by a conductor 430 to the
solenoid {74. The other end of the solenoid
{14 is connected to the conductor 412 which
connects it to the conductor 306. Closing the
switch 422, therefore, energizes the solenoid {74
through the following circuit: line 300, switch
308, conductor 306, conductor 412, solenoid | 14,
conductor: 430, sw1tch 422, conductor 428, con-
ductor 384, thermostatlc b1meta1 switch 312 and
line 302.

Simultaneously with the closing of the switches
420 and 422, the relay 406 opens the switch 359
to break the circuit to the relays 352 and 294,
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Breaking the circuit to the relay 352 opens the
switches 360, 362 and 364. However, the relay
258, in series with switch 368, is confinued en-
ergized through its holding circuit. Breaking the
circuit to the relay 334 opens switches 398, 40¢
and 492. Since the switch 420 is in parallel with
switch 882, the circuit to the relay 406 remains
complete. Opening the switch 398 breaks the
holding circuit to the relay 394, and opening the
switch 400 breaks the circuit to the solenoid 172.

Since the solenoid 172 is deenergized and sole-
-noid 174 is energized, the pilot valve 188 is ac-
tuated to connect the hydraulic circuit threugh
the valve {18 as shown in Fig. 11 wherein the in-
let from the conduit {92 is connected to the
port 186 and fluid is pumped through the conduits
2584, 266 and 262 to the lower inlet of cylinder 14
to move the blank hclder slide 36 toward the
uppermost position.

The cireuit conditions shown in Fig. 11 con-
tinue until the blank holder slide is restored to
its uppermost position, when the top position limit
switch 414 is tripped open to break the circuit to
the relay #496. Previously, however, cams 338
and 332 had sequentially opened their switches
336 and 338, respectively, to break the circuit to
the relays 358 and 350 thereby to condition the
circuit for another operating cycle.

Operation of press—=Single acting

When the press is to be operated as single act-
ing with the work and blank holder slides .inter-
locked, the blank holder slide 28 is disconnected
from the pistons 2 and connecting rods 66 as
has previously been deseribed, and the pistons 62
and connecting rods 66 are locked against the
lower ends of the cylinders 10 and 74. The blank
holder slide 36 is then mechanically connected to
the work slide 34 by means of the interlocks 96
of which there are four.

In the electrical circuit the switches 366 and
368 are moved to their positions opposite from
those shown in Figs. 8 to 11. Switch 366, there-
fore, short circuits the time delay switech 368
through the switch 362, and switch 368 is opened
and renders inoperative that part of the circuit
containing the position limit switches 380 and
414, cam operated switch 340 and relays 394, 378
and 406.

Inasmuch as none of the hydraulic circuit has
to be used during the operation of the press as
single acting, none of the solencids 172, 114 or
388 are energized. However, the solenoid 34
must be energized, as it controls the air valve {11
controlling the supply of air to the air operated
combingtion cluteh and brake 116.

The master switch 298 is closed to condition the
control circuit for operation, and then the “start”
switches 244 and 245 are closed to energize the
relays 350 and 352. Energization of the relay
380 closes the switch 348 to the holding circuit
for the relays 359 and 352 and also closes the
switch 384 in series with the relay 358. The re-
lay 352 closes the switches 360, 362 and 364. In-
asmuch as switch 388 is short circuited by the
switch 362 through the switch 366, there is no
time delay and the relay 358 is energized imme-
diately. The relay 358 closes the switches 370
and 320. Closing of the switch 320 completes the
circuit fo the solenoid 314 and air under pressure

is supplied immediztely to the clutch {16 to cause

it to engage the flywheel {12. Since the switch
364 is in the inoperative part of the -cireuit
whether it is closed or not is immaterial,

As the press cycle nears its end the cam 330

opens the switch 336 o break the circuit to the °
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switches 348 and 362. This deenergizes the re-
lays 350 and 352, which in turn open the switch
348 in the holding circuit, and switches 354, 362,
360 and 364. However, the circuit to the relay
358 remains complete through the holding cir-
cuit containing the switches 338 and 3176, and
this eircuit is not broken until immediately prior
to the end of the press cycle, when the cam 332
opens the switch 338. This breaks the circuit to
the relay 358 to open the switches 37§ and 322.
It will be noted that the operation of the switches
336 and 338 is arranged so that the switch 336
will close before the end of the press cycle, and
the switch 338 is closed immediately upon the
termination of a press cycle.

When it is-desired to operate the press single
acting without interlocking the slides as under
the conditions just described, the switches 368
and 368 are moved to the single acting position.
The hydraulic circuit is rendered inoperative ex-
cept to maintain the blank holder slide 36 in its
upper or “rest” position. Also the adjustable gibs
4% might be tightened against the blank holder
slide .26 to brake the slide against any tendency
t0 move as the work slide 24 is reciprocated. The

pistons 62 and 66-72 remain connected to the
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slide 36, and the interlock connection is not
made. Operation of the press is initiated by
pressing -the button to close the “start” switches
344 and 346. The operation of the press con-
tinues as described in the immediately preceding
paragraphs—with the work slide 34 reciprocating
on the gibs 58 in the blank holder slide 36.

It is within the skill of those versed in this art
to arrange this circuit so that the press will run
continuously without the necessity of pressing the
start button each time.

Operation of press—Double acting

When it is desired to operate the press as
double acting, the blank holder slide 36 must be
connected to the pistons 62 and connecting rods
66, and then the interlock between the blank
holder slide 26 and the main slide or work platen
34 is diseonnected by withdrawing the pin 98 from

? the hole 182 in the wall of the blank holder slide

34, The pin in its withdrawn position is rotated
90° from the position shown in Fig. 1, and then
fastened to the blank holder slide 25 by means of
the screws (04 (Fig. 6). When these operations
have been completed (assuming that they were
necessary from a previous single acting opera-
tion), the blank holder slide 3§ will be independ~
ent of the work slide 34 and the blank holder
slide will be held in its uppermost or rest posi~

‘ tion by the hydraulic cireuit which is in the con-

dition shown in Fig. 8.

In the electrical circuits the switches 366 and
368 are set in the positions shown in Figs. 8
to 11.

Fig. 8 Mustrates the hydraulic circuit in the
rest position of the press. A column of hydraulic
fluid is trapped on the under side of the piston
12 and is prevented from escaping by the closed
valves 274 and 266. Even though the motor or
motors operating the pumps 162 and {76 are run-
ning, these pumps are doing no work, as the fluid
from the pump {62 is circulated through the con-
duits 168 and 212 to the conduit 182 through the
four-way valve 70 to the return conduit {94.
Pump 116 circulates fluid through the variable
pressure relief valve 182 and the pilot valves {86
and (88 and the return conduit 190. This cir-
ciilation of fluid is shown by the arrows in Fig. 8.

When it is desired to operate the press, the

‘master control switch 308 is closed and the but-
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ton or buttons controllings the “start” switches
344 and 346 are pressed, manually closing these
switches. The switch 368 energizes the ecircuit
between the lines 308, 302, through the primary
of the transformer 364. Closing the switches 344
and 346 energizes the circuit through the sec-
ondary of the transformer to the relays 350 and
352, The relay 350 closes the switches 348 and
354. Switch 348, in parallel with the switches 344
and 346, energizes a holding circuit to the two
relays 350 and 352, preventing their deenergiza-
tion upon release and opening of the switches
344 and 346. Closing of the switch 354 condi-
tions the circuit to the relay 358 which is not
energized immediately because there is a time
delay mechanism incorporated in the switch 360.

The relay 352 immediately closes switches 362
and 364 and slowly closes switch 360 through the
previously mentioned time delay mechanism.
Closing of the switch 364, however, completes the
circuit through the relay 378 to close the switeh
382 which is in series with the solenoid 386 con-
trolling operation of the venting valve 280.

When the solenoid 385 is energized the valve
280 is opened and a small amount of fluid is al-
lowed to pass through the conduit 278 to the
tank 160 (Fig. 9). The opening of valve 280
vents the pressure relief valve 274 which opens
and fluid flows from the cylinder 74 to the tank
160 through the conduit 278. The speed with
which this fluid is allowed to flow from the lower
part of the cylinder 74 is regulated by the ad-
justable metering valve 272 in series with the
valve 274. The press is in the “free fall” or

“rapid advance” stage of the cycle wherein the :

blank holder slide is moving rapidly toward the
work and is exhausting hydraulic fluid from be-
neath the piston 72 through the conduit 262 lead-
ing to the valve 274 via the pressure resistance
regulator valve 272. Fluid is supplied to the up-
per ends of the cylinders 70 and 78 through the
conduit 244 including the check valve 246 and
the branch conduits 248.

Simultaneously with the energization of the
relay 378, the circuit to the relay 394 was closed.
Energization of the relay 394 closes the switches
298, 400 and 402. Switch 398 is in a holding cir-
cuit which is in parallel with the switch 364 and
prevents the deenergization of the relay 394 even
though the circuit to the relay 378 be broken.
Switch 402 is in a circuit to the relay 406 and
closes merely to condition this eircuit for future
energization. The switch 409 is in series in the
circuit containing the solenoid {72 controlling
the flow of fiuid to the pilot valve 186, and clos-
ing of this switch 488 energizes the circuit to the
solenoid £72. The solenoid 172 operates the pilot
valve (88 so that fluid is supplied to the main
four-way valve 110 to shift it so as to connect the
conduit 192 with the conduit 214 through the
port 198. When the circuit is in this condition
the fluid is supplied from the pump {52 throueh
the conduits indicated by the arrows to the con-
duit 214 which ig connectegd to the sequence valve
220 and to the pressure reducing valve 216. Fluid
flows from the pressure reducing valve 216
through the conduit 218 to the upper end of the
cylinder 74 above the piston 72. Thus fluid is
flowing in the circuit which subsequently will
supply fluid for the blank holding pressure, and
the circuit is conditioned for the blank holding
operation while the blank holder slide is in a
“free fall” toward the press bed.

Inasmuch as the initial movement of the blank
holder slide is somewhat slower than the move-

(=]
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ment of the mechanically driven work platen to-
ward the press, the switch 360 of the time-delay
character is provided in the electrical circuit 49.
After a predetermined interval of time has elapsed
following the circuit energization just described,
the switech 360 will close to energize the circuit
to the relay 358 which closes the switches 378

~-and 320. Closing of the switch 370 energizes the
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holding ecircuit to the relay 358 through the switch
338, which circuit is in parallel with the switches
336, 360 and 354. Closing the switch 320 en- ~
ergizes the circuit to the solenoid 314 operating
the air valve 1i7 which controls the supply of
air to the press clutch [16. When the clutch {16
is engaged the mechanical drive for the work
slide is rendered operative to send the work slide
34 through its work cycle which movement is not
interrupted until the cycle has been completed.

Fig. 10 illustrates the hydraulic and electrical
circuits during the forming or work producing
portion of the press cycle. Just prior to the com-
mencement of this portion of the cycle the blank
holder slide 36 had tripped the slow-down limit
switch 380 to break the circuit to the solenoid
278. This opened the switch 382 thereby deen-
ergizing the solenocid 386 and closing the valve
280. When the valve 280 has been closed, flow
of fluid through the conduit 276 will be stopped
because valve 274 closes and the fluid is returned
to the tank 160 through the circuit which will be
described immediately hereinafter.

By the time the work producing stage of the
press cycle has been reached the pressure of the
fluid from the pump (62 through the conduit 192,
main valve 170 and the conduit 214 has increased
considerably so that a substantial pressure is built
up in the cylinder 74 above the piston 72. 'This
increased pressure likewise has tripped the se-
quence valve 220 so that fluid flows through the
conduit 224, the pressure reducing valves 222
and the unloading valves 226 to the cylinders 70
S0 as to supply blank holding pressure to the
pistons 62. Fluid under pressure continues to
supply pressure to the piston 72. The blank
holding pressure holds the work against the die
member which rests upon the press bed. Execess
fluid is returned to the tank from the sequence
valve 220 through the conduits 254 and 252.
Since the valves 216 and 222 are pressure reduc-
ing valves, excess fluid from these valves must be
disposed of and is exhausted through the con-
duits 232, pressure relief valves 236 and return
conduit 238.

A reactance pressure of about 100 p. s. i, against
the blank holder slide is obtained by the unload-
ing valve 260 through which the fluid from the
lower end of the cylinder 74 flows during this
portion of the press cycle. The unloading valve
is actuated to connect the conduit 262 with the
conduit 264 leading to the port 196 of the main
valve 170 by the pressure in the conduit 2i4 as
transmitted to the valve 260 through the conduit
258. The port 196 is connected through the valve
170 with the drain conduit 194 leading to the tank
186. 'The fluid thus flows from the bottom of the
cylinder 74 through the conduit 262, unloading
valve 260, conduit 264, port 196, valve 179 and
drain conduit 194.

Since the work slide 34 is erank driven it is
mechanically reversed in its direction of move-
ment after the eccentric 138 has been rotated
180° from the position shown in Fig, 3. The
blank holder slide 36 preferably continues the
blank holding operation for an interval after
termination of the forming operation to allow
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the work slide to strip its die from the work.
Proper timing of this added holding operation is
obtained by timing the cam 334 relative to the
work slide cycle since the camshaft 335 is driven
in synchronism with the work slide 34.

Referring to Fig. 11, there are shown the cir-
cuits in operative condition to restore the blank
holder slide 33 to the normal or rest position.
This part of the press cycle is under the in-
fluence of the timed cam 334 which on further
. counterclockwise rotation closes the switch 340
to engage the circuit to the relay £86. Energiza-
tion of the relay 488 closes the switches 420 and
422. The switch 420 is in parallel with the
switches 349 and 416 and closes the holding cir-
cuit for the relay 406. Opening the switch 338
breaks the circuit to the relay 384 to open the
switches 298, 438 and 482. Opening the switch
428 breaks the circuit to the solenoid 172, which
permits release of holding pressure from the pilot
valve {85 and the centering of the spool in the
four-way valve 170. It is noted, however, that
the energization of relay 406 closes the switch
422 in circuit to the soienoid 174. The solenoid
{74 then moves the pilot valve {88 so as to con-
nect the operating fluid from the pump {76 to
shift the valve {78 so as to connect the conduit
192 through the valve {16 with the port 185 and
to connect the port {88 through the valve 18
with drain conduit 194. The hydraulic fiuid from
the pump 562 is thus used fo restore the blank
Lolder side 33 to its uppermost position. The
fiuid flows from the pump 192 to the conduit 152
through the valve 179, port (86, conduit 284,
check valve 268 in ‘the conduit 266, unloading
valve 250, conduit 262 to the inlet at the lower
end of the cylinder 74 and below the piston 72.
Forcing of fluid under pressure through this eir-
cuit moves the piston 12 upwardly, and since the
piston rod £5 is connected to the blank holder
slide 35 as are the pistons 62, the three or six
pistons, as the case may be, are moved upwardly
and evacuate the fluid from the upper ends of
all the cylinders 70 and T14.

The fluid is forced from the upper end of the
cylinder 74 through the conduit 218, conduit 282,
check valve 284, conduit 214, port 188, valve 178
and drain conduit 194. The fluid is forced from
the cylinders 70 through the conduits 235, un-
loading valves 226, conductors 250 and drain con-
duit 252 which returns it to the tank 188, This
Jatter circuit is conditioned by fiuid under pres-
sure in conduit 2719 actuating the wunloading
nlves to interconnect the conduits 230 and 259.
. While the work slide 34 and the blank holder
lide 3¢ are being restored to fheir uppermost
positions, the timing cams 330, 332 and 334 con-
tinue their counterclockwise rotation. The fim-
ing cam 334 -first opens the switch 340 so as to
condition the electrical circuit for-another cycle
of operation. Then the timing cam 339 opens
the switch 388 which deenergizes the holding cir-
cuit, including switch 348, for the relay 380. De-
energization of the relay 358 opens the switches
348 and 354 likewise to condition the electrical
circuit for a second or successive cycle of opera-
tion. At approximately the same time, and timed
to eoincide with the return of the work slide to
its rest position, the cam 332 opens the switch
338 to deenergize the relay 358. This opens the
switches 370 and 320, thereby breaking the hold-
ing cireuit to the relay 358 and breaking the cir-
cuit to the solenoid 3{4 fhereby to close the
valve controlling the supply of air under pres-
sure to the air operated clutch {18.

When the blank holder slide 3§ reaches its

10

15

20

25

30

40

45

50

55

60

65

0

P

<t

16

uppermost position it trips the top position limit
switch 414 which opens ‘the circuit to the relay
405, thereby opening the switches 428 and 422
and closing the switch 389. Closing the switch
553, however, does not energize either the relay
352 or the relay 358 inasmuch as the direct cir-
cuits to these relays have already been broken
and conditioned for successive operation. Open-
ing of the switch 420 breaks the holding circuit
to the relay 406, maintaining it in deenergized
condition when the top position limit switch 414
closes upon a successive operation of the press.
Opening the switch 422 breaks the circuit to the
solenoid (74. Since the valve {710 is of the self-
centering type, its valve spool is centered and the
conduit 182 is connected directly through the
valve {70 to the conduit {34 and the fluid which
is circulated from the pump {62 merely flows
through the valve {70 without the use of any sub-
stantial pressure.

From the foregoing description it has bezn
demonstrated that the objectives claimed for the
present invention have been met. It is within
the skill of those well versed in this art to make
modifications and variations in this invention
without deparitng from the spirit and scope
thereof.

What is claimed as new and desired to be se-
cured by United States Letters Patent is:

1. A convertible single and doube acting press
comprising a work slide, means for reciprecating
said work slide, a blank holder slide, hydraulic
means separate from said work slide reciprocat-
ing means for reciprocating said blank holder
slide, said hydraulic means including a cylinder,
a piston reciprocable in said cylinder, means re-
movably connecting said piston to said blank
holder slide when the press is operated double
acting, said last named means being adapted to
secure said piston to said cylinder when the press
is operated single acting, and means for con-
trollably supplying fluid under pressure to sdid
cylinder to reciprocate said blank holder slide,
manually removable means to interlock said
blank holder slide with said work slide so that
they may move in unison when the press is oper-
ated single acting, and manually operable selector
means for rendering said fluid supplying means
operative or inoperative during such time as the
press is operated double acting or single acting,
respectively.

2. A convertible single and double acting press
comprising a work slide, means for reciprocating
said work slide, a blank holder slide, hydraulic
means for reciprocating said blank holder slide,
said ‘hydraulic means including a cylinder, a
piston reciprocable in said cylinder, means re-
movably connecting said piston to said blank
holder slide when the press is operated double
acting, a source of fluid under pressure, and con-
trollable means connecting said source of fluid
under pressure to said cylinder, and electrical
means having means synchronized with the re-
ciprocation of said work slide for actuating said
controllable means, said electrical means includ-
ing manually operable selector switch means for
rendering a portion of said electrical means and
all of said controllable means inoperative during
such time as the press is operated single acting.

'3. A convertible single and double acting press
comprising a work slide, means for reciprocating
said work slide, a blank holder slide, hydraulic
means separate from said work slide reciprocating
means for reciprocating said blank holder slide,
means for removably connecting a part of said
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- hydraulic means with said blank holder slide
when the press is operated double acting and for
removably connecting said same part to-a fixed
part of the press when the press is operated single
acting, common electrical control means for said

work slide reciprocating means and said hy-*

draulic means so that said blank holder slide is
. reciprocated in synchronism with said work slide,
" 'said electrical control méans including manually
operable selector switch means for rendering a

part of said electrical control means and said’’

hydraulic means operative or inoperative during
such time as the press is operated double acting or
single acting, respectively, and removable means
. to interloeck said work slide and said blank holder

slide so that both said slides may be reciprocated

in unison when the press is operated single acting.

4. A convertible single and double acting press
. ecomprising a work slide, means ‘for reciprecating
said work slide, a blank holder slide, a cylinder-
piston combination having a fixed part and &
movable part, means for removably securing said
movable part to said blank holder slice when the
press is operated double acting and for ‘remov-
ably securing said movable part to said fixed part
when the press is operated single acting, a source
of fluid under pressure including a fluid tank,
valve means controllably connecting said source
of fluid with said cylinder-piston combination
when the press is operated double acting, a con-
duit including a second valve means connecting
said cylinder-piston combination with said tank,
and electric circuit means for actuating both said
valve means and for controlling the operation of

said work slide reciprocating means, said electric

cireuit means including means timed to the move-
ment of the blank holder slide toward the work
to actuate said second valve means to closed posi-
tion to slow down said movement and to enabie
a holding pressure to be build up in said cylinder-
piston combination and including means syn-
chronized with the reciprocation of the work slide
to actuate said first valve means to release the
blank holding pressure and to enable said source
of fluid under pressure to restore said blank
holder to the start position, said electric circuit
means including manually operable selector
switch means for rendering both said valve
means incperative when the press is operated
single acting.

5. A convertible single and double acting metal :

working press comprising a work slide, means
for reciprocating said work slide, a blank holder
slide, a cylinder-piston combination having a
fixed part and a movable part, means for remov-
ably securing said movable part to said blank
holder slide when the press is operated double
acting and for removably securing said movable
part to said fixed part when the press is operated
single acting, a source of fluid under pressure in-
cluding a fluid tank, valve means controllably
connecting said source of fluid under pressure
with said cylinder-piston combination to recipro-
cate said blank holder slide under pressure and to
supply fluid under pressure for a biank holding
operation, a conduit containing a second valve
means connecting said cylinder-piston combina-
tion directly to said tank, other conduit means
connecting another part of said cylinder piston
combination directly to said tank, electric cir-
cuit means for actuating both said valve means
and for controlling the operation of said work
slide reciprocating means, said electrie circuit
means containing means timed to the movement
of said blank holder slide toward the work to
actuate said second valve means to closed posi-
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tion to slow down said movement and to enable
a holding pressure to be built up in said cylinder~
piston combination and including means syn-
chronized with the reciprocation of the work
slide to actuate said first valve means to release
the blank holding pressure and to enable said
source of fluid under pressure to restore said
blank holder to the start position, said other

~-conduit means conveying fiuid to and from said

10

cylinder-piston combination during non-holding

. portion of the blank holder cycle, said other con-

duit means including means preventing inad-

. vertent release of the holding pressure, and said
- electric circuit means including manually oper-
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able selector switch means for rendering both

. said valve means inoperative when the press is

. operated single acting.

6. A metal working press comprising a work

- slide, means for reciprocating said work slide, a

20
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blank holder slide, hydraulic means for recipro-
cating said blank holder slide, said hydraulic

. means comprising a source of fluid, a fixed cyl-
- inder, a piston reciprocable in said cylinder and

25

30

St

10

60

65

70

1]

secured to said blank holder slide, means for
transferring fluid under pressure from said fluid
source to one end of said cylinder to urge said
piston and said blank holder slide toward the
work under pressure, main valve means associat-
ed with said transferring means for controlling
the flow of fiuid to said cylinder, conduit means
connecting said end of said cylinder with said
fluid source, a valve in said conduit to prevent
fluid flow from said cylinder to said fluid source,
second conduit means connecting the other end
of said cylinder with said fluid source, con-
frollable valve means in said second conduit
means, third conduit means connecting said sec-
ond end of said cylinder with said fiuid source
through said main valve means, an unloading
valve in said third conduit means, means timed
with the movement of the blank holder slide to
actuate said controllable valve means to stop
fluid flow through said second conduit means,
and means timed with the work cycle of the press
to control said main valve means whereby said
hydraulic means reciprocates said blank holder
slide and applies a holding pressure thereto.

7. In a convertible single and double acting
press the combination of a reciprocable work
slide, a reciprocable blank holder slide, said
blank holder slide having an opening extending
vertically therethrough through which said work
slide is reciprocable, alignable openings in ad-
jacent walls of said slides, a pin having a shank
adapted to extend through said openings when
aligned to interlock said slides for reciprocation
in unison, said pin having an elongated head with
at least one aperture therethrough, a block se-
cured to and standing out from the outer face of
said blank holder slide wall adjacent said wall
opening therein, and means for securing said
pin head in a first radial position to said block
so that said shank projects into the wall open-
ing in only said blank holder slide and for secur-
ing said pin head in a second radial position
directly to the wall of said blank holder slide
so that said shank projects through said blank
holder slide wall opening and into said work slide
wall opening. i

8. In a convertible single and double acting
press, the combination of a reciprocable work
slide, a reciprocable blank holder slide, and
means for reciprocating said blank holder slide,
said means including a hydraulic cylinder and a
piston reciprocable therein, a mounting annulus
secured to and carried by said piston outside of
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said cylinder, means removably secutring said
annulus tc said blank holder slide when the
press is operated double acting, said annulus
being adapted to be secured to said cylinder
thereby to prevent reciprocation of said piston
in said cylinder when the press is operated single
acting, manually operable means for rendering
said hydraulic means inoperative when the press
is operated single acting, and removable means

to interlock said work slide and said blank holder:

slide so that both slides may be reciprocated in
unison.

9. In a convertible single and double acting
press, the combination of a reciprocable work

slide, a reciprocable blank holder slide, hydraulie

means for reciprocating said blank holder slide,
said hydraulic means including a hydraulic cyl-
inder and a piston reciprocable therein, means
removably securing said piston to said blank

holder slide, said last named means being adapted

to secure said piston to said hydraulic cylinder,
manually operable means for rendering said hy-
draulic means inoperative when the press is
operated single acting, and removable means ‘to

10

15

20

20
iriterlock said work slide and said blank holder
sligie so- that both slides may be reciprocated in
unison. S
JOHN VERSON.
NICK KASSNEL.
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