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14 Claims.

' This invention relates to presses or the like,
and more particularly to presses of the kind pro-
vided with a reciprocatory ram equipped with a
platen, die, punch, or other tool and with a table
65 or other means for positioning material or arti-
cles to be worked upon in the path of the platen
or other equipage and for subsequently with-
drawing the table and positioning it accessibly
for removal of the completed work and for recep-
10 tion of another charge of material or article to be
worked upon. :

Presses of this general description are well
known in the art, and for an example thereof
reference may be had to Unifted States Patent

15 1,778,803, granted to Leslie S. Hubbert, October
21, 1930. In the press shown in the patent re-
ferred to, a platen is fixed to a hydraulic ram
arranged to move the platen towards a press
head for performing. pressing operations.

20 Mounted on the platen is a slidable table ar-
ranged to be moved into or out of the path of
the platen by means of g hydraulic piston con-
nected to the table. In the press shown in the
patent, as well as in other presses of this general

25 character heretofore known in the art, separate
means are provided for controlling the move-
ments of the platen, and of the slidable table.
In operation, with the platen in its retracted
position, a table-controlling valve is opened in

30 order to effect application of bressure to the hy-
draulic piston to move the table with the work
thereon into the path of the platen and subse-
quently g ram-controlling valve is opened to ef-
fect application of bressure to the ram to pro-

35 duce a pressing stroke of the platen. After the
pressing stroke has been completed, the ram-
controlling valve is moved to g position effecting
a return of the platen to its retracted position,
and then the table-controlling valve is moved

40 to a position effecting movement of the table out
of the path of the platen to permit removal of
the completed work. It will be noted that to
effect a complete operating cycle of a press of
this kind it is necessary for the operator to make

45 four separate settings or adjustments of the
valves., The overall operating time for each cycle
therefore varies in accordance with the skill of
each individual operator, and, in most cases, the
maximum production of which a given press is

50 capable is not obtained. ‘

The main object of the present invention is to
provide, in a press of the general character set
forth above, means controlling the movements
of the work positicning table, and automatically

85 controlling the movements of the press ram g

(CL 100—71)

effect a pressing stroke thereof when the table
is moved into the path of the ram. :

Among the several other objects of the inven-
tion are to provide means for automatically ef-
fecting a movement of the work positioning table 5
into the path of the platen when the latter
reaches the end of a return stroke; to provide
means for causing the platen either to perform
an indeterminate number of working strokes
while the table remains in a given position or 10
to perform only one such stroke and then to
come to rest in its retracted position, as may be
desired; and to provide means for readily adapt-
ing the press for operation in accordance with
the varying requirements of the particular opera-
tion to be performed. Other objects will become
apparent from a reading of the following descrip-
tion, the appended claims, and the accompany-
ing drawings, in which: :

Figure 1 is a view in side elevation of 8 press o
embodying the invention with the top of the press
broken away and with certain control mecha-
nism being shown in section;

Figure 2 is a view in front elevation of the
press shown in Figure 1, certain control mecha- 25
nism being shown in section; :

Figure 3is g fragmentary view in side elevation
of the press shown in Figure 1, and showing the
opbposite side of the press from that shown in -
Figure 1, certain control mechanism being shown gg
in section;

Figure 4 is a fragmentary vertical sectional
view taken on the line 4—4 of Figure 1 and drawn
on an enlarged scale; ‘

. Figure 5 is a fragmentary vertical sectional 35
view taken on the line 5—§ of Figure 3 and
drawn on an enlarged scale;

Figure 6 is a fragmentary vertical sectional
view taken on the line §—6 of Figure 4;

Figures 7 and 8. are vertical sectional views of 4o
a ram control valve and showing a piston valve
element thereof in different positions;

Figure 9 is a diagrammatic showing of an elec-
trical control circuit for the press ram; -

Figure 10 is a diagrammatic showing of an elec- 45
trical control circuit for the work positioning
tables;

Figure 11 is a view in side elevation of a press
embodying the invention in modified form, certain
confrol mechanism being shown in section; 50

Figure 12 is a detail view in vertical section of
an automatically operable air valve.,

Figure 13 is a detail vertical sectional view taken
on the line 13—I13 of Figure 1; and

Figure 14 is a view in vertical section of a table- 56
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controlling valve, with the piston valve thereof
in a different position from that shown in Fig-
ure 1.

The invention may be embodied in various
kinds of hydraulic motors, but for the purposes
of illustration is shown as embodied in a hy-
draulic press A of the downward pressure type
having a base |, a head 2 connected to the base
by means of side frame elements 3, and a platen
4 mounted in guides 5 for reciprocatory move-
ments with. respect to the base and the head.
For reciprocating the platen there are provided
cylinder means including a pressing cylinder 6
having a work chamber T and push-back cylinders
8 having return chambers 9, and ram means con-
nected to the platen and including a pressing
ram {0 mounted for reciprecation in the pressing
cylinder, and return rams {1 mounted for re-
ciprocation in the push-back cylinders 8.

The base { is provided with extensions {2 and
13 which project forwardly and rearwardly from
the base respectively and which, together with the
central or intervening part of the base, form &
support for iwo slidable tables 14 and 15 con-
nected together as at 16 and constrained for slid-
ing movements into and out of the path of the
platen by means of guides 17T and 8.

In operation, assuming the parts to be in the
positions shown in Figures 1, 2, and 3, wherein
the platen is at dwell in its uppermost position
and the table I5 is positioned at the rear of the
press, the operator will position the material or
article to be pressed upon the table 15 and will
then, in a manner to be described, cause the tables
to be moved together to the left as viewed in
Figure 1 and to the right as viewed in Figure 3,
thereby positioning the table 15 in the path of the
platen. After this the ram will be caused to
descend to perform the pressing operation and
to then return to its upper position. During the
movement of the ram, the operator may load or
change the table {4 which, it will be observed,
will at this time be positioned at the front of
the press over the extension 12 and accessible to
the operator. To perform a pressing operation on
the material thus placed on the table 14, the
tables will be moved to their starting positions
and the ram will be caused to operate as before.
Control mechanism for effecting the desired oper-
ation of the tables and ram in accordance with
various requirements will be hereinafter described.

The hydraulic circuit for operating the press
ram and the means for controlling fluid flow
in this circuit is similar to those shown in the
patent to Walter Ernst, No. 1,927,583, granted
Sept. 15, 1933. For supplying fluid under pressure
to the work chamber and to the return chamber
to reciprocate the platen we provide a pump B, a
tank or reservoir C, a reversing ram-controlling
valve D, and suitable piping forming, with the
work and return chambers, the pump, the tank
and the valve, a reversible flow hydraulic circuit.

The valve D includes a casing {9 formed with
a valve chamber 20, and a piston valve 21 mounted
for sliding movements within the casing. The
piston valve comprises spaced heads 22, 23, and
24, a valve stem 25 interposed between and con-
necting the heads 22 and 23, and a stem 26 inter-
posed between and connecting the heads 23 and
24. A passage 21 formed within the piston valve
provides constant communication between the
space defined by the valve casing and the heads
22 and 23 and the space defined by the valve
casing and the heads 23 and 24. A valve rod
28 extends from the head 22 through the adja-
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cent end of the casing 19 for connection to valve
actuating means to be later described.

The piping connecting the reversing valve, the
tank, and the pump to complete the reversible
flow circuit includes a pump intake or suction
pipe 29 respectively communicating at its ocppo-
site ends with the pump and the tank, a discharge
pipe 30 communicating at one end with the pump
and at its other end with the valve chamber
20, adjacent to the center thereof, a pipe 3!
which connects the work chamber T of the main
cylinder with the valve chamber at a point he-
tween the pipe 30 and the left hand end of the
valve as viewed in Figures 2, 7, and 8, a pipe 32
which connects the return chambers 9 of the
push-back cylinders with the valve chamber ad-
jacent the right hand end thereof, an exhaust
pipe 33 connected to the tank C and exhaust
branches 34, 35, and 36 respectively, communi-
cating with the valve chamber, as shown in Fig-
ures 2, 7, and 8.

Thus far only the press and associated hy-
draulic circuit have been described and no means
have been described for actuating the valve D
to control the movements of the platen. In or-
der to assist in the understanding of the de-
tailed description of the control means which
is to follow, the operation of the press will be
priefly set forth without reference to any par-
ticular means for shifting the valve,

Assuming that the parts are in the relative
positions shown in Figures 1, 2, and 3, the pump
will receive fluid through the suction pipe 29
and will discharge fluid under pressure through
the pipe line 30 into that part of the valve cham-
per 20 then included between the valve heads
22 and 23. This fluid will then pass through
the passage 21 in the piston valve to the space
between the valve heads 23 and 24 and thence
to tank C by means of the branch exhaust pipe
35 and the exhaust pipe 33, the pump discharge
being thus by-passed so as to produce no move-
ment of the press platen. When the piston valve
21 is moved to its extreme left hand position (the
position shown in Figure 77, discharge from the
pump will flow through the discharge pipe 30
into that part of the valve chamber then in-
cluded between the heads 22 and 23 and thence
through the pipe 31 to the work chamber 1. At
this time the return chambers of the push-back
cylinders will communicate with the tank C by
means of the pipe 32, that part of the valve cham-
ber then included between the head 34 and the
richt hand end of the valve casing, the exhaust
branch 36, and the exhaust pipe 33. Fluid un-
der pressure entering the work chamber will then
move the platen downwardly to perform a press-
ing operation, this downward movement of the
platen and consequently of the push-back rams
{1 forcing from the return chambers 8 the fluid
which remained therein after the termination
of the preceding return stroke. When the work-
ing stroke has been completed, the valve 21
will be moved to its extreme right hand position
(the position shown in Figure 8), at which time
the pump will deliver fluid under pressure to the
push-back cylinders by means of the discharge
line 30, that part of the valve chamber then
included between the heads 22 and 23, the pas-
sage 27 in the piston valve 21, that part of the
valve chamber then included between the heads
23 and 24, and the pipe 32. Fluid under pres-
sure thus delivered to the push-back cylinders
will cause the platen to move upwardly which
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will result in expelling from the work chamber
the fluid remaining therein at the completion of
the preceding working stroke, this fluid passing
back to the tank through the pipe 3, that part
of the valve chamber included between the head
22 and left hand end of the valve casing, the
exhaust branch 34, and the exhaust pipe 33.
When the platen has been thus returned to its
uppermost position, the valve 21 may be moved
either to its Figure 7 position to start another
working stroke, or to its Figure 2 position to
bring the platen to rest.

From the foregoing it will be observed that
the valve 21 is movable to three positions respec-
tively to direct fluid under pressure to the work
chamber 7 to effect a working stroke, or to the
return chambers 9 to effect a return stroke, or
to cut off fluid flow to both the work and return
chambers simultaneously.

For moving the valve 21 from either its Figure
2 or its Figure 8 position to its Figure 7 position
to effect a pressing stroke of the platen, we have
provided electrical valve-actuating means gen-
erally designated ¥ and comprising a solenoid 37
having a plunger 38 connected to the valve rod 28
through the medium of a link 39 pivoted at its
lower end to the plunger 38 as at 40 and pivoted
at its upper end as at 41 to a forked crank arm 42
secured to a rock shaft 43 journalled in brackets
44 on the side frame of the press, and a link 45
pivoted at one of its ends as at 46 to the valve rod
28 and pivoted at its other end as at 471 to a
forked crank arm 48 also secured to the shaft 43.
When the solenoid is energized in a manner to
be hereinafter described, the plunger 38 will be
drawn downwardly which, through the link 39
and the crank arm 42, will rock the shaft 43 in
a clockwise direction. This rocking of the shaft
will swing the arm 48 in a clockwise direction
and will move the valve rod 28 and the valve 21
to the left to their Figure 7 positions, thus initiat-
ing a pressing stroke. It will be observed that
the solencid 37 and valve D together constitute
electrically actuated flow-controlling means.
Any other suitable form of electrical device hav-
ing a movable element connected to the valve rod
28 may be used instead of the solenoid 31.

For constantly urging the valve 20 to its ex-~
treme right hand or Figure 8 position, there is
provided a spring 49 interposed between a lug
50 on the press frame and an arm 51 secured to
the shaft 43, this spring tending to rotate the
shaft 43 in a counter-clockwise direction, and to
move the valve 21 te its Figure 8 position.

In accordance with the invention, contro}l
means is previded for either automatically ener-
gizing the solenoid when the platen approaches
the end of a return stroke, for automatically en-
ergizing the solenoid when one or the other of
the tables 14—I5 is moved into the path of the
platen, or for meanually effecting energizing of
the sclenoid when the platen is at rest in its
upper position; and for automatically effecting
deenergizing of the solenoid when a predeter-
mined degree of pressure is built up in the work
chamber T during a pressing stroke, the deener-
gizing of the solenoid permitting the spring 49
to return the valve to its Figure 8 position to
start a return stroke. . This control means in-
cludes a rod 52 mounted for vertical sliding
movements in lugs 53 and 54 on the press head
and base respectively, the rod 52 being urged
downwardly by means of a spring 55 interposed
between the lug 53 and a collar 56 secured to the
rod, and being limited in its downward move-

3

ment by a collar 57 secured to the rod and adapt-
ed to engage the lug 54. Mounted on the platen
is an arm 58 having at its outer end a boss 59
through which the rod 52 extends and with re-
spect to which the rod is freely slidable. Dur-
ing upward movement of the blaten, the boss 59
is adapted .to engage a collar 60 secured to the
rod in adjusted position. After this engagement
of the boss 59 with the collar 60, further move-
ment of the platen will raise the rod, and will
move the valve 21 toward its Pigure 2 position
through medium of a forked arm 61 secured to
the shaft 43 and engageable by a collar 62 se-
cured to the rod 52. When the rod is lifted the
collar 62 will engage the arm 61 and will rock the
latter in a clockwise direction, thus moving the
valve 21 from its Figure 7 position to the right.
As the platen approaches its uppermost position
the valve 21 will, by means of the mechanism just
described, be caused to gradually approach its
Figure 2 position. During this movement of the
valve, the head 23 will gradually uncover the
exhaust branch pipe 35 so that the by-pass to
the tank will be gradually opened. At the same
time the head 24 will gradually cover the end
of the pipe 32. The return motion of the pla‘en
will cease as scon as the throttled exhaust open-
ing between the valve chamber and the exhaust
branch 35 is enlarged to such a degree that the
bump pressure has dropped to a value required
to balance the weight of the movable press ele-
ments. At this time a state of balance will exist
in the circuit and the pump will supply fluid at
a pressure just sufficient to hold the movable
press parts in their upper position against the
attraction of gravity. Although, when the platen
is automatically brought to rest in its upper
bosition, the valve 21 will not be moved all the
way from the Pigure 8 to the Figure 2 position,
it is obvious that in the position to. which the
valve will be moved in actual practice flow of
fluid under pressure is effectively cut off from
both the work and return chambers. A manu-
ally operable lever 63 secured to the shaft 43 pro-
vides for manual control of the bress whenever
desired. :
In some cases, where the reversing valve is nec-
essarily heavy because of the high pressures
handled, the force required to move the valve

may be greater than that available from the sole- .

noid 37 and the spring 49. In such cases the re-
versing valve may be actuated by means of an
auxiliary hydraulic pilot -circuit including a
“Servo Motor” for effecting the application of
pressure to suitable pistons or plungers for mov-
ing the main valve to each of its three positions.
Devices of this kind are well known in the art
and need not be here further referred to.

The solenoid 37 is adapted to be connected to
a suitable source of electrical power by means
of power lines 64 and 65, and a two-pole normal-
ly open main switch F which includes switch
arms 66 and 67 adapted to be closed upon switch
points 68 and 69 to close the circuit through and
to energize the solenoid. The arms 68 and 67
of the main switch are fixed to a rotatable shaft
10 urged in the direction of the arrow z in Fig-
ure 9 by means of a spring 1{ connected to an
arm 12 on the shaft, the switch arms 66 and 67
heing thereby normally maintained out of con-
tact with the points 68 and 69. The shaft 10 is
adapted to be rotated in the direction of the
2rrow ¥y and the main switch consequently adapt-
ed to be closed by electric means comprising a
pilot electric circuit connected across the line
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64 and 65 and including three parallel circuit
branches 13, 14, and 15, a circuit portion 716 com-~
mon to all of the branches and connecting one
end of each to the line 65, and a conductor 11
also common to all of the branches and being
adapted to connect one end of each to the line 64.

Interposed in series in the circuit portion 16,
which, it will be noted, is exterior of all of said
branches, is a manually operable cut-out switch
18 or selector device and a holding coil 19, the
latter when energized being adapted to attract
an arm 80 fixed to the shaft 10 as at 81 and to
thus rotate the shaft to close the main switch
and Lo energize the solenoid. When the holding
coil 19 is energized the arm 80 will be swung in
the direction of the arrow y (see Figure 9), at
which time a normally open contactor switch G
will be closed, the switch G comprising a con-
tactor bridge piece 82 on the lower end of the
arm 80 adapted to bridge two contact points 83
and 84, thus connecting the circuit branch 13
with the conductor T1 and completing the pilot
circuit through the branch 13. The shaft 10
and the arm 80 are urged to their Figure 9 posi-
tions by the spring 4.

The circuit branch 13 includes a conductor 85
connected to the circuit portion 16, a normally
closed emergency reverse push button switch 86,
a conductor 87, a normally closed pressure re-
sponsive switch 88, and a conductor 89. 'The
switch 88 includes a switch arm 88, spring urged
to its closed position, and an operating arm C] |
mounted in fixed relation to the switch arm 90.
This switch is adapted to be opened by means
of a rod 92 mounted on a piston 93 arranged
for sliding movements in a cylinder 94 mounted
on the press head. The piston 93 and the rod
92 are urged to the left as viewed in Figures 2
and 9 by means of a spring 95 interposed be-
tween the piston and a nut 96 by means of
which the compression of spring 95 may be ad-
justed. The chamber within the cylinder 94 is
in constant communication with the work cham-
ber 1 through the medium of a pipe 97 so. that
the pressure within the cylinder 94 will always
be equal to that in the work chamber. The com-
pression of the spring 95 is so adjusted that the
piston 93 will remain in its extreme left hand
position as shown in Figure 2 until a desired pre-
determined pressure has built up in the work
chamber and in the cylinder 94 during a working
stroke, at which time the piston 83 and the rod
62 will be moved to the right against the action
of the spring 95, the rod 92 at this time engaging
the operating arm 91 of the switch 88 and mov-
ing it to rock the switch arm 98 in a clockwise di-
rection. This opening of the switch 88 serves
to break the pilot circuit through the circuit
pbranch 13, thereby deenergizing the coil 79 and
effecting opening of the main switch to deener-
gize the solenoid also. This permits the spring
49 to move the valve 21 to its Figure 8 position
and to start a return stroke of the platen.

It will be observed that when the holding coil
79 has been once energized and the bridge piece
82 closed upon the contact points 83 and 84 in
the manner already described the pilot circuit
will be closed through the conductor 71, the cir-
cuit branch 13, and the common circuit portion
18, thus maintaining the cofl 19 energized and
maintaining the bridge piece 82 closed upon the
points 83 and 84 until either the switch 86 or the
switch 88 is opened.

The circuit branch 14 includes the conductor
85, a normally open manually operable starter

2,009,487

switch 98 preferably of the push-button variety,
and a conductor 93 connected to the common
conductor 11. Assuming that all of the circuit
branches are open as shown in Figure 9 and that
it is desired to momentarily manually energize
the holding coil 19 to close the main switch and
to close the bridge piece 82 upon the points 83
and 84, the push-button switch 88 is pressed, thus
closing the pilot circuit through the common cir-
cuit portion 76, the conductor 85, the switch 98,
the conductor 99, and the conductor 11. As soon
as the holding coil is thus energized the pilot cir-
cuit will be closed through the circuit branch 13
in the manner described above and subsequent
opening of the push-button switch 98 will not act
to deenergize the holding coil 19 or to open the
main switch.

Tt is sometimes desirable that the platen per-
form an indeterminate number of pressing oper-
ations or impart a number of blows upon a single
cHarge, that is to say, perform a number of suc-
cessive operations while the work positioning ta-
bles remain in one position. In order to render
such operation available means are provided for
automatically effecting a closing of the main
switch F to energize the solenoid when the platen
approaches the end of a return stroke. To this
end the circuit branch 15 includes a conductor
130 connected to the common circuit portion 76,
a manually operable selector switch {01, a con-
ductor 102, a normally open switch 103 having a
switch arm 104 spring urged to open position, a
conductor (85, and a conductor 106. A collar
107 secured to the platen operated rod 52 is adapt-
ed when the rod is lifted in the manner already
described to engage an operating arm {08 mount-
ed in fixed relation to the switch arm (04 to move
the latter to its closed position, thus completing
the pilot circuit through the circuit branch 1§
and energizing the holding coil 79 which, as stated
above, effects closing of the main switch and
energizing of the solenoid. When the platen be-
gins another pressing stroke with the resultant
lowering of the rod 52 and opening of the switch
103, the holding coil will maintain the bridge
piece 82 closed upon the contact points 83 and
84, thus maintaining the main switch F closed
and the solenoid energized until the pressing
stroke has been completed and the switch 88
opened in the manner already described.

An important feature of the invention consists
in the provision of means for automatically ini-
tiating a pressing stroke of the platen when one
or the other of the tables 14—I15 is moved under
the platen. To this end the pilot circuit shown
in Figure 9 is provided with a shunt circuit por-
tion 109 including a conductor (10, a normally
open table-operated switch [l1, and a conductor
112 which is connected to the conductor 105 pre-
viously referred to.

The switch | {1 is mounted in an opening in the
table guide 17 as shown in Figure 4, and includes
a fixed contact point 113 and a movable element
comprising upper and lower arms [14—I1{5 re-
spectively which are normally maintained out of
contact with the point 143 by means of balanced
springs (16—116. An operating arm ({7 is fixed
to the movable element {1§4—i15 and is adapted
to be engaged by a roller 118 on a pin (19 car-
ried by a slide 120 mounted in a box-like guide
121 secured to the base ! of the press alongside
of the table slide-way as shown in Figures 1, 2, 4,
and 6.

The slide 120 extends through both ends of the
guide 121, and is provided at its opposite ends
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with bolts 122—123 which serve to vary the effec-
tive overall length of the slide. The bolt 122 is
disposed in the path of and is adapted to be en-
gaged by a lug 124 on the table 14 when the ta-
bles are moved to the right as viewed in Figure 6
to thereby cause the slide 120 to be moved to
the right. Similarly, the bolt 123 is disposed in
the path of and is adapted to be engaged by a
lug 125 on the table 15 when the tables are moved
to the left as viewed in Figure 6 to thereby move
the slide to the left. .

Assuming the parts to be in the positions shown
in Figures 1, 4, 6, and 9, with the tables at the
right, if it is desired that movement of one or
the other of the tables under the platen auto-
matically effect ‘a single pressing and return
stroke of the platen, the selector switch 101 will
be opened, and the tables 14 and 15 will then be
moved to the left in a manner to be described
to bring the table 15 under the platen, resulting
in engagement of the lug 125 with the bolt 123
on the slide 120, and movement of the slide to
the left. As the roller 118 on the slide passes
the switch 111, the roller will contact with the
operating arm ({71 of the switch, momentarily
moving the latter to the left to cause the lower
arm 115 of the switch to close upon the fixed
contact point 113, thereby completing the pilot
circuit through the circuit branch 15 and the
shunt circuit branch {09. This will effect clos-
ing of the main switch P and energizing of the
solenoid E, shifting of the piston valve 24 of
the valve D to its Figure 7 position, and a down-
ward movement of the ram and platen in the
manner already described. The platen will
then perform a complete pressing stroke and
will be returned to its upper position in the
manner heretofore described, after which it will
be brought to rest. When the tables 14 and 15
are returned to their right hand position, the lug
124 on the table 14 will engage the boli 122, mov-
ing the slide 120 to the right. As the roller 118
passes the operating arm 11, the latter will be
deflected to the right as viewed in Figure 9, there-
by closing the upper arm 114 of the switch upon
the fixed contact 113, thus closing the pilot cir-
cuit through the circuit branch 15 and shunt cir-
cuit branch 109, and energizing the solenoid in
the same manner as before. The platen will
then perform another complete pressing and re-
turn stroke, after which it will come to rest in
its upper position. :

If it is desired that the platen perform a num-
ber of pressing strokes upon a given piece of
work and without any intervening movement of
the tables, the switch 101 will be closed. This
will immediately close the pilot circuit through
the circuit branch 15, closing the main switch
F and energizing the solenocid E. ‘The platen
will then perform a complete pressing and a re-
turn stroke. As the platen apprcaches the end
of the return stroke, the boss 59 will engage the

collar 60 on the rod 52 and will lift the lat-
ter, causing the collar 107 to engage the operat-.

ing arm (08 of the switch 103 to close ‘the lat-
ter. This will automatically close the pilot cir-
cuit and close the main switch F, resulting in
energizing of the solenoid E and performance
of another working stroke. 'The platen will con-
tinue to perform working and return strokes au-
tomatically until the switch 101 is opened, ren-
dering closing of the switch 103 ineffective.

It will be noted that the table-operated switch
11t constitutes means associated with the work
Dbositioning tables and automatically operable

upon movement thereof . for operation of the
ram-controlled valve D to effect application . of
force to the ram to cause the latter to perform
a working stroke. i

Through the closing or opening of the manu-
ally operable selector switch 101, the closing and
opening of the switch 103 in the circuit branch
15 will be rendered effective or ineffective as
desired, that is to say, when the switch 101 is
closed the closing of the switch 103 will auto-
matically effect energizing of the solenoid when
the platen approaches the end of a return stroke,
whereas, when the switch 101 is open, the clos-
ing of the switch 103 will be ineffective and
pressing strokes of the platen will be initiated
only upon one or the other of the tables 14—i5
being moved into position under the platen, upon
manual closing of the push button starter switch
or manual operation of the lever 63.

Referring now to the means for moving the
tables 14 and 15 into and out of the path of
the platen, and to the control means therefor, a
piston rod 126 connected to the table 15 extends
rearwardly therefrom and is provided at its outer
end with a double acting piston 121 mounted
to slide in a cylinder 128. A pump H is provided
for supplying the opposite ends of the cylin-
der 128 with fluid under pressure for moving the
piston 121 and the tables 14 and 15 in both di-
rections. The pump is connected to a tank I by
means of a suction pipe 129, and is adapted to
discharge fluid under pressure through a de-
livery pipe {38 connected to a control device or
table-controlling valve J. . : -

The valve J includes a casing 131 defining
a valve chamber 132 and a piston valve 133
mounted for sliding movements in the valve
chamber. The piston valve comprises spaced
heads 134 and 135 connected by a reduced por-
tion 136, and a long stem 137 extending through
one end of the valve casing and being guided in
a lug 138 on the press base. A pipe 139 pro-
vides communitation between the valve cham-
ber and the rear or outer end of the cylinder 128,
and a pipe 140 provides communication between
the valve chamber and the inner end of the cyl-
inder. An exhaust pipe 141 provides communica-~
tion between one end of the valve chamber and
the tank I, and a branch exhaust pipe 142 con-
nected to the exhaust pipe 141 provides com-
munication between the opposite end of the valve
chamber and the tank I. )

In order to provide for manual operation of the
valve J, levers 143 and 144 are pivoted to the
press base at 145 and 146 respectively, and are
pivatally connected to the stem 137 of the piston
valve by means of links 147 and (48,

In operation; assuming the parts to be in the
positions shown in Pigures 1 and 3, and assum-
Ing that it is desired to move the table 15 under
the platen, one or the other of the levers (43—
144 will be manually moved in 2 clockwise direc-
tion as viewed in Figure 3, thereby shifting the
piston valve 133 to its Figure 14 position. The
pump H will then deliver fluid under pressure
through the pipe 130 into that part of the valve

chamber bounded by the heads 134 and 135,

thence through the pipe 139 to the outer end of
the cylinder 128, thereby moving the piston 127
and the tables to the left as viewed in Figure 1
and to the right as viewed in Figure 3 to position
the table 15 under the platen. While the piston
137 is being thus moved toward the inner end of
the cylinder 128, fluid contained in the inner end
of the cylinder will be returned to the fank I
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by means of the pipe (40, the outer end of the
valve chamber, and the exhaust pipe (41, In
order then to move the tables to bring the table
{4 under the platen, one or the other of the levers
{43—I44 is moved in a counterclockwise direc-
tion as viewed in Figure 3 to return the piston
valve 133 to its Figure 1 and Figure 3 position.
Fluid discharged by the pump H will then pass
through the pipe 130, the valve chamber between
the heads (34 and 135, the pipe 140 and into the
inner end of the cylinder 128, thereby forcing the
piston 121 and the tables 14 and 15 to the right
as viewed in Figure 1 and to the left as viewed
in Figure 3, thus returning the table 14 to its
position under the platen. ‘While the piston 121
is being thus driven to its outer position, fluid
contained in the outer end of the cylinder 128 will
be returned to the tank I through the medium of
the pipe 139, the inner end of the valve chamber,
the branch exhaust pipe 142, and the exhaust
pipe 181, It will be observed that the valve J and
the associated levers {43 and |44 constitute a
manually operable control device for effecting
single movements of the tables 14 and i5.

In accordance with a further feature of the in-
vention, means are provided for automatically
operating the valve J to institute a movement of
the tables when the platen approaches a pre-
determined point during its upward travel. To
this end two automatically operable control de-
vices or solenoids K and K’ are mounted on the
press base and are provided with movable plung-
ers 149 and 150 respectively having pin and slot
connection with depending arms 151 and 152 of
the levers 143 and 144, When the solenoid K is
energized, the plunger 149 thereof is moved to the
left as viewed in Figure 3, thereby rocking the
lever 144 in a clockwise direction and moving the
valve stem 137 and the piston valve 133 to the
right to its Figure 4 position. Similarly, when the
solenoid K’ is energized, the lever (43 will be
rocked in a counter-clockwise directjon as viewed
in Figure 3, thereby moving the valve stem 137
and the piston valve 133 to the left to its Figure 3
and Figure 1 position.

The solencid K is adapted to be connected
across the power line 64—65 by means of a double
pole switch L which controls the energizing of
the solenoid. The switch L comprises switch
arms 153 and (54 mounted upon a shaft 155
urged in the direction of the arrow m by a spring
156. The switch L is adapted to be automatically
closed when the tables have moved to the position
shown in Pigures 1 and 3. For accomplishing
this purpose there is provided a pilot electric cir-
cuit connected across the power line 64—65 and
comprising a conductor §571; a table control means
comprising a normally open platen operated
switch 158: a conductor 189; a cut out switch
160, being one arm of a manually operable dou-
ble pole switch 161; a conductor 162; a table-
operated switch 183; a conductor 164; a holding
coil 165; and a conductor [66 connected to the
conductor 65 of the power line, all of the fore-
going elements being connected in series across
the line 64—65.

The platen operated switch 158 comprises a
pivoted switch arm 167, a fixed contact point 168,
and an operating arm 169 carried by the switch
arm 161. The operating arm 169 is disposed in
the path of a cam block {70 mounted on the
upper end of a rod {11 fixed to the press platen.

The table operated switch 163 includes four fixed
contact points 172, 173, 1727, 113/, and a rockable
contact-making arm 176 pivoted centrally as at
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{11 and provided with an operating arm 178. The
switch 163 is mounted on the base | alongside of

the table slide-way as most clearly shown in Pig-

ure 5, the operating arm 18 of the switch ex-
tending upwardly and being disposed in the path
of a lug 179 on the table IS.

Assuming that the parts are in the positions
shown in Figures 3, 5, and 10, with the exception
that the switch 160 (Figure 10) is closed, and
further assuming that the platen is moving up-
wardly, the tables will be automatically moved to
bring the {able 15 under the platen in the follow-
ing manner. When the platen reaches a prede-
termined point during its upward travel, the cam
block 170 will engage the operating arm 169 of the
switch (58, thereby closing the switch arm 167
upon the contact 168. The pilot circuit will then
be closed through the conductor 51, the switch
158, the conductor 159, the switch 160, the con-
ductor 162, the switch arm 116, the conductor 164,
the holding coil 165, and the conductor 186. The
holding coil being thus energized will attract an
arm 180 on the shaft 55, thereby rocking the
latter in the direction of the arrow N and closing
the arms 153 and 154 of the switch L upon the
associated fixed contacts. This will complete the
circuit through the solenoid K, energizing the
latter and rocking the lever 144 in a clockwise
direction as viewed in Figure 3, shifting the piston
valve 133 to its Figure 14 position, and thereby
moving the table 15 under the platen in the man-
ner described above.

After the table 15 has been moved under the
platen in this manner, the platen will perform a
pressing stroke and a return stroke in the manner
already described. It is desirable that as the
platen approaches the end of this return stroke
the solenoid K’ be energized in order to move the
valve stem 137 and the piston valve 133 to their
outer positions, that is, the positions shown in
Figures 1 and 3. To thisend a separate pilot cir-
cuit is provided for automatically effecting con-
nection of the solenoid K’ to the power line 64—65.
This circuit is identical with that described for
effecting the energizing of the solenoid K, and
a detailed description thereof is not deemed neces-
sary. The reference characters applied to the
corresponding parts of the two pilet circuits are
the same, with the exception that those applied
to the circuit effecting energizing of the solenoid
K’ are primed, i. e., the switch I’ corresponds to
and operates in exactly the same manner as the
switch I, the switch 158’ corresponds to and op-
erates in exactly the same manner as the switch
158, et cetera.

Assuming that the table 15 is under the platen
and that the platen is approaching the end of its
return stroke, the operating arm {18 and the
switeh arm 1716 of the switch 163 will be in the
positions indicated in dotted lines in Figure 10.
As the platen approaches the end of the return
stroke, the cam block 170 will engage the operat-
ing arm 169’ of the switch 158’, thereby closing
the pilot circuit through the conductor 157’, the
switch 158’, the conductor 159, the switch arm
i60’, the conductor 162’, the switch arm 116, the
conductor 164’, the holding coil 165, and the con-
ductor 166, thereby energizing the holding coil
165’ and attracting the arm 180’ to rock the shaft
{55’ in the direction of the arrow N’. This will
effect closing of the switch I’ and energizing of
the solenoid K’, whereby the lever {43 will be
rocked in a counterclockwise direction as viewed

in Figure 3 and the piston valve 133 moved to its
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outer position so as to direct fluid to the inner
end of the cylinder 128 to thereby return the
tables to the positions shown in Figures 1 and 3,
wherein the table 14 is disposed under the platen.
By opening the switch (61 the closing of the
switches 158-—158’ is rendered ineffective, it being
noted that the switch 161 constitutes means
whereby said table may be selectively adapted for
either automatic or manually controlled opera-~
tion. :

It will be observed that the main ram {0 and
the push-back rams |1—I{ together constitute in
effect a double acting ram for reciprocating the
platen.

Operation

In order that the invention may be better un-
derstood, typical operating cycles of the press will
be briefly reviewed.

If the character of the work is such as to make
it desirable that both the ram and the tables be
operated independently under separate manual
control, the switch 18 in the circuit shown in Fig-
ure 9 and the switch 161 in the circuit shown in
Figure 10 will be opened. Assuming the parts to
be otherwise in the positions shown in Figures 1,
2, and 3, in order to start a pressing stroke of the
platen, the control lever 63 will be moved in z
clockwise direction as viewed in Figure 2,
thereby shifting the piston valve 21 of the
valve D to its Figure 7 position. Fluid will then
be directed through the pipe 3i to the main
cylinder 6, and the platen will be moved down-
wardly. When the desired pressure has been ex-
erted the lever 63 will be rocked in a counter-
clockwise direction as viewed in Pigure 2 to move
the piston valve 21 to its Figure 8 position, there-
by causing fluid to be directed through the pipe
32 to the push-back cylinders 8 and causing the
platen to move on a return stroke. When a pre-
determined position has been reached during the
return stroke, the boss 59 on the arm 58 will en-
gage the collar 60 on the rod 52, lifting the latter
until the collar 62 on the rod 52 engages the lever
42, rocking the latter in a clockwise direction as
viewed in Figure 2 and returning the valve 21 to
its Figure 2 position, whereupon the platen will
be brought to rest. The lever 144 will then be
rocked in a clockwise direction as viewed in Fig-
ure 3 to move the piston valve 133 of the table
control valve J to its Figure 14 position, causing
fluid to be delivered by the pump H through the
pipe 139 to the outer end of the cylinder 128, and
causing the piston 127 and the tables to be moved
to the right as viewed in Figure 3 to position
the table 15 under the platen. The completed
work may then be readily removed from the table
14 and a new charge of material placed thereon.
The platen and tables may then be caused to per-
form the same cycles of operation through re-
peated manipulation of the lever 63 and of the
lever 144 respectively. .

If it is desired that the tables be operated un-
der manual control, and that the platen be ‘auto-
matically operated so as to perform an indeter-
minate number of pressing operations without
intervening movement of the tables, the switch
161 shown in Figure 10 will be left open and the
switches 78 and 10! shown in Figure 9 will be
closed. In order to initiate the first pressing
stroke of the platen, the manualiy operable push-
button switch 98 will be closed. This will effect
energizing of the holding coil 19, closing of the
main switch F, and energizing of the solenoid E
in the manner already described. The plunger

7.
38 of the solenoid will then be drawn downwardly,
moving the piston valve 21 of the ram control
valve D to its Figure 7 position, whereupon fluid
will be directed to the main cylinder 6 and a
pressing stroke will be performed. When a pre-
determined pressure has built up in the work
chamber 1, the piston 93 will be moved to the
right to open the switch 88 to deenergize the hold-
Ing coil 19, and to permit the main switch F to
be opened, thereby deeneérgizing the solenoid E
and permitting the spring 51 to move the piston
valve 21 to its Figure 8 position so as to direct
fluid under pressure to the push-back cylinders
8, and to produce a return stroke of the platen.
When the platen approaches the end of its re-
turn stroke, the boss 59 will engage the collar 60,
lifting the rod 52 until the collar 107 closes the
switch 103. This will complete the pilot circuit
through the circuit branch 15 and will effect en-
ergizing of the solenoid E and movement of the
piston valve 21 of the valve D to its Figure 7 po-
sition in the manner described above, and an-
other pressing stroke will be performed. Re-
peated pressing and return strokes will take place
automatically until the switch 161 is opened, after
which closing of the switch 163 by upward move-
ment of the platen will be rendered ineffective
and the upward movement of the platen will move
the piston valve 21 to its Figure 2 position, bring-
ing the platen to rest. The tables may then be
shifted to bring the table 15 under the platen
by manual operation of the lever 144 to move the
piston valve 133 of the table-controlling valve J
to its Figure 14 position.

If it is desired that the tables be operated under
manual centrol, and that the platen automati-
cally perform 3 pressing and return stroke upon
a single movement of the tables, the switch 161
in Figure 10 will be left open, the switch 18 in
Figure 9 will be closed, and the switch 101 in Fig-
ure 5 will be opened. The lever 144 will then be
rocked in a clockwise direction as viewed in Fig-
ure 3 to move the piston valve 133 of the valve
J to its Figure 14 position to thereby move the
table {5 under the platen. During this move-
ment of the table, the lug 125 thereon will en-
gage the bolt 123 and move the slide (20 to the
left as viewed in Figure 6, thereby closing the
switch 111 and completing the pilot circuit of
Figure 9 through the circuit branch 75 and the
shunt circuit branch 189. This will energize the
holding coil 18 and will close the main switch F
to energize the solenocid E and to move the piston
valve 21 of the valve D to its Figure 7 position,
thus starting a pressing stroke of the platen.
The pressing and return strokes will then be per-
formed in the manner previously described, and
the platen will be brought to rest in its upper
position. To effect another cycle of operation,
the lever 144 will be rocked in a counterclockwise
direction as viewed in Figure 3, thereby moving
the tables 14 and 15 so as to position the table 14
under the platen. The lug 124 will then move
the slide 120 so as to close the switch 111 again
to effect energizing of the solenoid B and thereby
to start another pressing stroke. It will be ob-
served that the ram-controlled valve J consti-
tutes common control means for the work posi-
tioning tables and for the ram means, since actu-
ation of the valve automatically produces shift-
ing of the tables and operation of the ram.

When it is desired that the movement of the
tables automatically effect beginning of a press-
ing stroke of the platen and that return move-
ment of the platen automatically effect a shifting
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of the tables so as o provide for completely auto-
matic and continuous operation of both the platen
and the tables, the switch 78 shown in Figure 9
will be closed, and the switch (01 shown in Fig-

ure 9 will be opened. - To start operation of the

tables and platen the switch 161 will be closed.
Assuming the parts to be in the positions shown
in Figures 1 to 10 inclusive, closing of the switch
{61 will complete the pilot circuit through the
holding coil (65, thereby closing the switch L
and energizing the solencid K. The plunger 149
of the solenoid K will be drawn to the left as
viewed in Figure 3, thereby rocking the lever 144
in a clockwise direction and shifting the piston
valve 133 to its Figure 14 position. Fluid under
pressure from the pump H will then be directed
through the pipe 139 to move the tables to the

right 2s viewcd in Figure 3 and to position the

table 15 under the platen. During this move-
ment of the tables, the slide 120 will be moved to
the right as viewed in Figure 3 and to the left
as viewed in Figure 6 to close the switch I11, to
energize the solenoid E, and to start a pressing
stroke in a manner already described. Also dur-
ing this movement of the tables, the lug 1719 will
engage the operating arm 178 of the switch 163,
rocking the latter in a clockwise direction as
viewed in Figures 3 and 10 and moving the switch
arm 176 to its dotted line position to bridge the
fixed contact points {72° and 113’. After the
pressing stroke has been completed and the plat-
en is moving upwardly on a return stroke, the
cam block 170 on the rod 171 will close the
switches 158 and (58, thereby closing the pilot
circuit through the holding coil 165’, effecting
closing of the switch L’ and energizing of the
solenoid K’. The plunger 150 of the solenoid will
then be moved to the right as viewed in Figure 3,
thereby rocking the lever 143 in a counterclock-
wise direction and returning the piston valve 133
to its Figure 3 position. Fluid discharged by the
pump H will then be delivered through the pipe
{40 to move the piston 127 and the tables to the
left, positioning the table 14 under the platen.
During this movement of the tables, the lug 119
on the table 15 will engage the operating arm
1718 of the switch 162 to return the switch arm
{16 to the full line position shown in Figure 10,
and the slide 120 will again be operated to close
the switch {1 to start another pressing stroke.
After the completion of the pressing stroke and
of the succeeding return stroke, the cam block
110 will close the switch 158 to effect closing of
the switch L and energizing of the solenoid K,
whereupon the tables will again be moved to the
right as viewed in Figure 3 to bring the table 15
under the platen, and the platen will start to
perform a pressing stroke as already described.
The ram and tables will continue to operate in the
foregoing sequence until either the switch To, the
emergency push-button switch 88, or the switch
161 is opened.

Figures 11 and 12 show a modified form of the
invention in which a reversible flow hydraulic
circuit is employed for reciprocating the platen
and in which pressure actuated means is used
for automatically reversing the direction of fluid
travel in the circuit upon movement of the tables
instead of the electrical means described above.

The press, shown in Figure 11, is the same as
that already described, so that a description
thereof is not considered necessary.

The fluid delivered to the chambers in the cyl-
inders 6 and 7 is furnished by a reversible radial
pump M, for example, of the kind known in Pat-
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ent No. 1,250,170 to Hele-Shaw, et al. Generally
speaking, in such pumps the direction of {ravel
of the fluid discharged may be reversed by re-
ciprocating the cross-head or similar device from
one position to another. This cross-head is con-

nected to a fioating ring which, by movement of .

the cross-head, may be shifted off center with
relation to other elements of the pump. When
this floating ring is off center in one direction,
fluid will be discharged under pressure in one
direction and will be discharged in the opposite
direction when the floating ring is moved off
center to the opposite side.

It is unnecessary to set forth the specific con-

struction of the pump in further detail, and such.

construction is, therefore, not illustrated in de-
tail herein, since the present invention relates
to novel control mechanism interposed between
the pump and the press whereby the operation
of the pump will be controlled through the shift-
ing of the tables from one position to the other
and vice versa.

Means forming a reversible flow hydraulic cir-
cuit with the pump and press includes a pipe
line 81 connected between a pipe connection 182
on the pump and the ram return chamber 8 of
the cylinders 8, and a pipe line 183 connected
between a pipe connection 184 of the pump and
.the work chamber 7 in the cylinder 6. When the
pump is set to discharge through the pipe 183,
fiuid will be delivered to the work chamber 1 of
the cylinder 6, thereby driving the ram and platen
downwardly, At this time fluid contained in the
return chambers 9 of the cylinders 8 will be ex-
pelled therefrem and drawn into the pump
through the pipe 18I.
versed so as to discharge through the pipe 184,
fluid will be delivered through this pipe to the
return chambers 9, thereby moving the platen
upwardly and fluid contained in the work cham-
ber 1 of the cylinder 6 will be expelled therefrom,
being drawn in by the pump through the pipe 183.

The pump shown is provided with mechanism
generally designated N for moving the pump
cross-head in both directions to reverse the di-
rection of fluid flow through the pump and cir-
cuit, the mechanism end being of the kind shown,
described and claimed in the patent to Walter

When the pump is re-.
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Ernst and Howard F. MacMillin, No. 1,937,192 .

granted November 28, 1933. This mechanism is
described in detail in that patent, and for the
purposes of the present disclosure, it will be neces-
sary only to describe certain elements thereof.
The mechanism includes a reversing control lever
185 pivoted as at {86 to a housing 187 secured to
the pump casing. This control lever is adapted
to occupy two positions, being normally urged
to the full line position indicated in Figure 11
and being adapted to be moved to the dotted line
position through the medium of a power-operated
device comprising a pressure operated piston 188
connected to the control lever by means of a
piston rod 189 and mounted in a cylinder 190
carried by the housing 187.

As stated above, the lever 185 is normally urged
to its full line position. In this position of the
lever, the pump will discharge through the pipe
(81 into the return chambers 9 to effect a return
stroke of the platen. When the lever is moved

to its dotted line position, in a manner to be de- 7

scribed later, it will be latched and retained in
this position as further described in'the above
named patent, the pump then delivering fluid
through the pipe 183 to the work chamber T and
effecting a pressing stroke of the platen.
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It will be observed that due to the differential
areas of the main ram 10 and the push back rams
ti the change in volume in the ram returning
chambers for a given amount of ram movement
will be considerably less than the change in vol-
ume in the work chamber for the same movement
of the ram. In order to compensate for this g
“make-up” or differential valve 191 is provided.
This valve may be of the kind shown in the pat-
ent referred to and is provided with a pipe 192

communicating with the tank I, & pipe 193 pro- -

viding communication between the valve and the
pipe 183, and a pipe 194 providing communication

between the valve and the pipe 181. Assuming

that the pump is discharging through the pipe
183 during a working stroke, fluid will be drawn
from the return chamber 9 through the pipe 194
This fluid, however, will not be sufficient alone
to fill the more rapidly increasing volume of the
work chamber, and the amount of fluid necessary
to be added to the fluid removed from the re-
turning chambers will be supplied from the tank
I through the pipe 192 and the pipe (94, During
a return stroke of the ram excess fluid from the
work chamber will be returned to the tank I by
means of the pipe 193, the compensating valve

. and the pipe 192,
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When the platen reaches the end of a return
stroke, the pump will continue to discharge fluid
under pressure through the pipe 181, and it is
necessary that this pressure be relieved. To ac-
complish this purpose, a platen operated by-pass
valve 185 of appropriate form such, for example,
as that shown in the copending application, is
connected between the pipe 18f and the tank I
by means of a pipe 196 and a pipe 197. The by-
pass valve is provided with a long stem 198 which
extends downwardly parallel to the direction of
movement of the platen. Secured to the stem is
a collar 199 adapted to be engaged by a lug 200
on the platen when the latter approaches the end
of a return stroke, the valve stem 198 being there-

by lifted to open communication between the

pipe 196 and the pipe 197 thereby effecting a by-
passing of the fluid from the pipe 181 to the tank
I. The platen will then be maintained in its
upper position during continued discharge of the
bump through the pipe 181 until the control le-
ver (83 is moved to the left to the position shown
in dotted lines in Figure 11.

. For admitting fluid under pressure to the cyl-

-inder 190 for moving the piston 188 to the left,

a tank 201 of compressed air or other fluid under
bressure is adapted to be placed in communica-
tion with the cylinder by means of a pipe 202 con-
nected to the cylinder, a table operated valve 203
located in a recess 204 in the press base, and a
pipe 205 connecting the tank and valve. An ex-
haust pipe 206 provides for the exhausting of
pressure fluid from the cylinder 190 when desired.

The valve 203 includes a valve casing 207 de-
fining a valve chamber 208 and a piston valve 208
mounted to slide in the casing and being provided
with a stem 210 extending vertically upward and
provided with a rounded upper end. A spring 211
interposed between the piston valve 209 and the
lower end of the valve casing constantly urges the
piston upwardly, and an enlarged portion on the
stem 210 is arranged to abut the upper end of the
valve casing and to limit the upper movement of
the piston. The inner wall of the valve casing is
formed with a recess 213 which extends longi-
tudinally of the casing and which is not quite
covered by the piston 208 in the normal position
of the piston as shown in Figure 12, it being noted

9

that the lower end of the recess projects slightly
below the piston when the latter is in the post-
tion shown. The pipe 202 leading from the cylin~
der 190 communicates with the recess 213, so that
when the piston valve 209 is in its normal posi-
tion, the cylinder 190 is in communication with
the exhaust pipe 206. When, however, the piston
valve 209 is moved downwardly, the piston will
cut off communication between the pipe 202 and
the exhaust pipe and will open communication
between the pipe 202 and the pipe 205, thereby
placing the cylinder 190 in communication with
the tank 201, and effecting movement of the pis-
ton 188 to the left to move the control lever 185
to the position shown in dotted lines in Figure 11,

In order that the piston valve 209 be automati-
cally operated when the tables 14 and 15 are
shifted, the stem 210 of the valve is arranged to
project upwardly through a guide 214 which is
similar in construction to the guide #21 shown
in Figure 6 and described above. The rounded
upper end of the stem 210 is disposed for engage-
ment with a roller 215 mounted on a pin 216 car-
ried by a slide 217 which is provided at its op-
posite ends with bolts 218 and 219, the slide, roller
and other associated parts being similar to those
shown in Figure 6. When the slide 217 is moved

‘to the left as viewed in Figure 12, the roller 215

will engage the upper end of the stem 210, there-
by moving the latter and the piston valve 209
downwardly to momentarily provide communica-
tion between the pipes 205 and 202. After the
roller passes the stem 210, the valve will be re-
turned to its Figure 12 position by means of the
spring 2(1. The same operation of the valve will
take place when the slide 217 is returned to its
Figure 12 position.

The means for moving the tables - {4 and 15
into and out of the path of the platen is the same
as the means shown and described in connection
with the embodiment of the invention illustrated
in Figures 1 to 10, inclusive, and it will be under-
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manually or automatically as previously set forth,
Operation of modified form. .

Assuming that the parts are in the positions
shown in’ Figures 11 and 12, in order to effect a
complete operating cycle of the press, the piston
valve 133 of the table control J will be moved to
the left in the manner previously described,
thereby causing the tables {4 and I5 to be moved
to the left and the table I5 to be positioned un-
der the platen 4. During this movement of the
tables, the lug 125 on the table 15 will engage the
bolt 219 on the slide 217 moving the latter to the

left and causing the roller 25 to engage and de-

press the valve stem 210 of the piston valve 209.
This will cause the piston valve to move down-
wardly, to close communication between the pipe
202 and the exhaust pipe 206 and to open com-
munication between the pine 202 and the pipe
205. Fluid under pressure in the tank 201 will
then flow through the pipe 205, the valve cham-
ber 208, and the pipe 202 into the cylinder 190,
thereby moving the piston 88 to the left where it
will be latched in its dotted line position. After
the roller 215 has passed the stem 210, the valve
209 will be returned to its upper position placing
the cylinder 190 in communication with the ex-
haust pipe 206. ' Because of the control lever {85
being latched in position, it will remain in its
dotted line position even after fluid has been ex-
hausted from the cylinder 190.

The pump M will then deliver fluid through 75
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the pipe 183 to the main cylinder and will effect
a pressing stroke of the platen. When pressure
builds up in the main cylinder and in the pipe
183, the control lever {85 will be released. i. e,
unlatched and returned to its full line position,
thereby reversing the direction of discharge of
the pump and causing fluid to be delivered to the
push-back cylinders 8 to effect a return stroke
of the platen. When the platen approaches the
end of the return stroke, the lug 200 will engage
the collar 199 thereby lifting the valve stem 198
of the by-pass valve 195 and placing the pipe 181
in communication with the tank I after which
fluid will be by-passed to the tank and the platen
will be maintained in its upper position.

In order to cause the press to perform another
complete cycle of operation, the piston valve 133
of the valve J will be returned to its Figure 11
position either manually or automatically, there-
by causing the tables to be moved to the right to
bring the table 4 under the platen. During this
movement of the tables, the lug 24 on the table
18 will engage the bolt 218 on the slide 217 moving
the roller 215 toward the right into engagement
with the stem 210 of the piston valve 209. This
will effect movement of the control lever 185 to
its dotted line position in the manner described
above, and the platen will perform another press-
ing and returning stroke.

Although the two forms of control means il-
Justrated and described herein are considered
practical embodiments of the invention, it will
be understood that various changes may be made
in the arrangement of parts without departing
from the scope of the invention as defined in the
appended claims.

We claim:

1. The combination with a press including &
reciprocable ram, and a work positioning table
mounted for movements into and out of the path
of the ram: of means controlling movement of
the ram and being automatically operable by the
table when the latter is moved into the path of
the ram for initiating a working stroke of the
latter: means for automatically effecting revers-
als of ram travel at the end of working strokes;
and means responsive to movements of said ram
for automatically effecting an indeterminate
number of work positioning movements of said
table.

2 The combination with a press including a
reciprocable ram, and & work positioning table
mounted for movements into and out of the path
of the ram; of means controlling movement of
the ram and being automatically operable by the

“table when the latter is moved into the path of

the ram for initiating a working stroke of the
later: means for moving said table into and out
of the path of said ram; a manually operable con-
trol device for said means and being operable to
effect single movements of said table independ-
ently of movement of the ram; an automatically
operable control device for said means responsive
to movement cf said ram and being automatical-
1y operable to effect an indeterminate number of
movements of said table; and means for rend-
ering said automatically operable control means
inactive whereby said table may be selectively
adapted for either automatic or manually con-
trolled operation.

3. The combination with a press including a
reciprocable ram, and a work positioning table
mounted for movements into and out of the path
of the ram: of means controlling movement of
the ram and being automatically operable by the
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table when the Iatter 18 moved into the path of
the ram for initiating a working stroke of the
latter: means for moving said table into and out
of the path of said ram; a manually operable con-
trol device for said means and being operable
to effect single movements of said table inde-
pendently of movements of the ram; an electri-
cally actuated control device for said means; an
electric switch in circuit with said electrically

actuated device; means responsive to movement ]

of said ram for automatically operating sald
switch to effect actuation of sald device; and a
manually operable electric switch in circuit with
said automatically operable switch and adapted,
when open, to render operation of the latter in-
effective, whereby said table may be selectively
:.idapted for automatic or semi-automatic opera-
on.

4. The combination with a press including a
reciprocable ram, and a work positioning table
mounted for movements into and out of the path
of the ram; of means responsive to movement of
the table for controlling movement of the ramand
being automatically operable by the table when
the latter is moved into the path of the ram for
initiating a working stroke of the latter; means
for moving said table into and out of the path
of said ram; an electrically actuated control de-
vice for said table-moving means; an electric
switch in circuit with said device; and means
responsive to movement of said ram for auto-
matically operating said switch to effect actua-
tion of said device.

5. The combination with a press including a
reciprocable hydraulic ram, and a work position-
ing table mounted for movements into and out
of the path of the ram; of hydraulic means for
reciprocating the ram; hydraulic means for mov-
ing the table; an electrically actuated control
valve device for said table-moving means; and
an electric switch in ecircuit with said control
valve device and being automatically operable
by said ram when the latter approaches the end
of a return stroke, to thereby effect actuation of
said control device and movement of sdid table.

6. The combination with a press including a
reciprocable ram, and a work-positioning table
mounted for movements into and out of the path
of the ram; of means for applying force to the
ram for moving it to perform working strokes;
electrically actuated means for controlling said
force-applying means; an electric switch auto-
matically operable by said table during move-
ment of the latter for closing a circuit through
said controlling means; and a selector switch in
circuit with the table-operated switch and adapt-
ed when open to render operation of the latier
ineffective. . :

7. The combination with a press including a
reciprocable ram, and a work-positioning table
mounted for movements into and out of the path
of the ram; of means for applying force to the
ram for moving it to perform working strokes;
means for controlling said force-applying means;
means automatically operable by said table dur-
ing movement of said table for actuating said
controlling means; and a selector device cooper-
atively connected to said table-operated mesans
and being adapted to render operation of the
table-operated means ineffective.

8. The combination with a hydraulic press in-
cluding a reciprocable double-acting ram, a work-
positioning table mounted for movements into
and out of the path of the ram, and a double-
acting hydraulic piston connected to said table
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for moving the latter in both directions; of means
for supplying hydraulic pressure to said ram and
piston; a ram-control valve for selectively di-
recting fluid under pressure from said pressure
supplying means to the respective sides of the
ram; & table-controlled valve for selectively di-
recting fluid under pressure from said pressure
supplying means to the respective sides of the
piston for moving the latter and the tahle;
means operatively connected to said ram-con-
trol valve and associated with said table andbeing
operable upon movement of said table for auto-
matically moving said ram-control valve in one
direction to direct pressure fluid to one side of
the ram to effect a working stroke thereof ; and
means connected to said reversing valve and be-
ing responsive to the pressure acting on said ram
for automatically moving said reversing valve
in the opposite direction to direct pressure fluid
to the other side of the ram to effect s return
stroke thereof.

9. The combination with a hydraulic press in-
cluding a reciprocable double-acting ram, a work-
positioning table mounted for movements into
and out of the path of the ram, and a double-
acting hydraulic piston connected to said table
for moving the latter in both directions; of means
for applying hydraulic pressure to said ram and
piston; a ram-control valve for directing fluid
under pressure to the respective sides of the
ram; a table-control valve for directing fiuid un-
der pressure to the respective sides of the piston;
means associated with said table and being op-
erable upon movement thereof for automatically
moving said ram-control valve in one direction to
direct pressure fluid to one side of the ram to ef-
fect a working stroke thereof; and means oper-
ated by the ram when the latter reaches a pre-
determined position during a return stroke for
automatically moving said table control valve to
effect a movement of said table.

10. The combination with a hydraulic press in-
cluding a reciprocable double-acting ram, a
work-positioning table mounted for movements
into and out of the path of the ram, and a double-
acting hydraulic piston connected to said table
for moving the latter in both directions; of means
for supplying hydraulic pressure to said ram and
piston; a ram-~control valve for selectively direct-
ing fluid under pressure from said pressure sup-
plying means to the respective sides of the ram;
a table-control valve for selectively directing fluid
under pressure from said pressure supplying
means to the respective sides of the piston for
moving the latter and the table; an electrically
actuated device operatively connected to said
ram-control valve for moving the latter in a direc-
tion to direct pressure fluid to one side of said
ram to effect the stroke thereby; and an electric
switch in circuit with said device and being mov-
able to closed position by said table when the
latter is moved into the path of the ram for oper-
ating sald electrically actuated device to move
the ram-control valve in said direction to effect
& stroke of said ram.

11. The combination with & hydraulie press in-
cluding @& reciprocable double-acting ram, a
work-positioning table mounted for movements
into and out of the path of the ram, and a double-
acting hydraulic piston connected to said table
for moving ihe latter in both directions; of means
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for supplying hydraulic pressure to said ram and
piston; a ram-control valve for selectively di-
recting fluid under pressure from said pressure
supplying means to the respective sides of the
ram; & table-control valve for selectively direct-
ing fluid under pressure from said pressure sup-
plying means to the respective sides of the piston
for moving the latter and the table; electrically
actuated means connected to said table-control
valve for moving the latter in one direction; and
an electric switch in circuit with said means and
being automatically operable to closed position
when the ram reaches a predetermined position
during one of its strokes for operating said elec-
trically actuated means and moving said table-
control valve in said direction to effect move-
ment of said table,

12, The combination with a hydraulic press
including a reciprocable double-acting ram, a
work-positioning table mounted for movements
into and out of the path of the ram, and a double-
acting hydraulic piston connected to said table
for moving the latter in both directions; of means
for applying hydraulic pressure to said ram and
piston; a ram-control valve for directing fluid
under pressure to the respective sides of the ram;
a table-control valve for directing fluid under
bressure to the respective sides of the piston:
means associated with said table and being oper-
able upon movement thereof in either direction
for automatically moving said ram-contro}l valve
in one direction to direct pressure fluid to one side
of the ram to effect a working stroke thereof;
and means associated with said table-control
valve and being automatically operable by said
ram when the latter approaches the end of a re-
turn stroke for moving said valve to effect a
movement of said table,

13. Control mechanism for a press of the type
including a reciprocable ram and a work-posi-
tioning table mounted for movements into and
out of the path of the ram, comprising means for
controlling movement of the ram and being auto-
matically operable by the table when the latter
is moved into the path of the ram for initiating
a working stroke of the latter; means for auto-
matically effecting reversals of ram travel at the
end of working strokes; and means responsive to
movements of said ram for automatically effect-
ing an indeterminate number of working and re-
turn strokes of the ram without intervening move-
ment of the table. :

14. Control mechanism for a press of the type
including a reciprocable ram and a work-posi-

-tioning table mounted for movements into and

out of the path of the ram, comprising means for
controlling movement of the ram and being auto-
matically operable by the table when the latter is
moved into the path of the ram for initiating a
working stroke of the latter; means for auto-
matically effecting reversals of ramn travel at
the end of working strokes: means responsive to
movements of said ram for automatically effect-
ing an indeterminate number of working and re-
turn strokes of the ram without intervening
movement of the table or for automatically effect-
ing sequential ram and table movements; and
selector means for adapting said control mecha-
nism for either kind of operation. .
WALTER ERNST.
REIDER THORESON.
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