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Mount Gilead, Ohio, assignors to The Hydraulic
Press Corp.; Inc., Wilmington, Del., a corpo-

ration of Delaware

Application June 22, 1937, Serial No. 149,692

5 Claims.

This invention relates to hydraulic machinery,
and in particular, to electrically controlled hy-
draulic molding presses.

One object of this invention is to provide a

8 hydraulic molding press having a common elec-
trical control system for selectively molding large

. or small pieces, the selection being made merely

by throwing a switch.

Another object is to provide a hydraulic mold-

10
tem, with means for molding articles semi-auto-
matically . by the automatic performance of -a
single cycle of operation, or completely automati-
cally by the repeated performance of an indefinite
succession of operating cycles.

Another object is to provide a hydraulic mold-
ing press having a separable mold with automatic
means for moving the mold portions apart from
each other, and for causing the press plunger to
pass through one. portion in order to eject the
work-piece. : )

Another object is to.provide a hydraulic mold-~
ing press having a separable mold and die, to-
gether with means for raising the mold and mov-
ing the die to one side in order to cause a plunger
to pass into the mold and eject the work-piece.

Another object is to provide an arrangement
as described in the preceding paragraph, wherein
automatic means is provided for causing the mold
and die to come together again after the ejection
of a work-piece.

Another object is to provide a hydraulic mold-
ing press arranged to perform alternate molding
and ejection strokes, with means for automatical-~
ly causing the plunger to execute a shortened
return stroke between the molding and ejection
strokes, thereby saving time and pressure fluid
by performing a shorter ejection stroke than
molding stroke. . ’

Another object is to provide a hydraulic mold-
ing press circuit having means sutomatically re-
sponsive to the operation of a starting member,
such as a switch, for fllling the mold with ma-
terial, preferably in a predetermined measured
5 quantity, and having time delay means operative
to start the molding plunger forward a prede-
termined time after the operation of said starting
member. . ‘

Another object is to provide a hydraulic mold-
ing press circuit incorporating means responsive
to pressure rising in the molding operation to
start the plunger on its return stroke, as well as
to shift the mold and move the die out from un-
der the mold, preferably having the additional
5 feature of holding the mold in its shifted position
while operating the plunger on its ejection stroke,
thereby pushing the molded piece out of the mold.

Another object is to provide a hydraulic mold-
ing press circuit having means for alternately
performing a long molding stroke and a shortened

15
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ing press circuit having an electrical control sys-.

(Cl. 18—16)

ejection stroke, together with means responsive
to the ejection of a molded piece for causing the
plunger to execute a full length return stroke.

Another object isto provide a hydraulic mold-
ing press circuit having means responsive to the &
execution of & return stroke of the press for re-
turning the die and the mold to their closed posi-
tions, in readiness for the next molding operation.

Another object is to provide a hydraulic mold-
ing press circuit with a control circuit having sep- 10
arable mold portions, and an electrical circuit
including means responsive to the arrival of one
mold portion at a predetermined position for
starting another mold portion upon a path bring-
ing it into engagement with the first-mentioned 15
mold portion.

Another object is to provide a hydraulic mold-
ing press having a platen and bed adaptable for
making either large or small molded pieces mere-
1y by replacing the large mold with a small mold, 20
or a plurality of small molds. ‘ '

Another object is to provide a hydraulic mold-
ing press having means including a charging
member, such as a movable box or hopper, for
recelving the molding material and transporting o5
it into and out of the charging position, together
with means for causing the charging box to
execute a forward and return stroke prior to the
start of the forward stroke of the molding
plunger. : 30

Another object is to provide a hydraulic mold-
ing press with a hydraulic circuit for moving
one part of the mold into molding and ejection
positions, respectively, and for moving the die or
other mold-closing portion into and out of its g5
mold-closing position.

Another object is to provide a hydraulic mold-
ing press circuit, wherein the press is provided
with push-back cylinders and served by low pres-
sure and high pressure pumps, the low pressure” 49
pump being provided with a pilot-operated un-
loading valve to unload the discharge of the
low pressure pump in response either to the at-
tainment of a predetermined pressure in the
main eylinder or to pressure being applied to the 45

. push-back cylinders. ’

In the drawings:

Figure 1 is a front elevation of a hydraulic
press embodying the features of the present in-
vention, employing a single large mold and mold- 50
ing plunger and with material-feeding mechanism
omitted for clearness of showing,

Figure 2 is a right-hand side elevation of the
press shown in Figure 1.

Figure 3 is a front elevation, partly in section, 55
of a portion of the press shown in Figure 1, but
modified slightly to accommodate a multiple
molding arrangement together with multiple
molding plungers for simultaneously molding a

plurality of smaller pleces than in Figure 1. 60
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Figure 4 is a side elevation of the portion of
the press shown in Figure 3.

Figure 5 is a diagrammatic view of the hy-
draulic circuit employed in the press of Figures 1

§ and 2 when arranged to mold muitiple small

pieces, as shown in Figures 3 and 4. )

Figure 6 is a diagrammatic view of a portion of
the hydraulic circuit of Figure 5 pertaining to the
‘pilot and slippage system.

10 Figure 7 is a diagrammatic view of another por-
* tlon of the circuit shown in Figure 5, showing the
high and low pressure press-operating circuit.

Figure 8 is a simplified diagram of the electri-

cal control circuit for controlling the various mo-

15 tions of the press elements, and for controlling

the distribution of the fluid ih the hydraulic cir-

cuit in Figure 5.

Figure 9 is a wiring diagram showing the vari-

. ous electrical elements in their proper relative

20 positions, but with the same connections as shown
in the simplified diagram of Figure 8.

General construction

In general, the hydraulic press and circuit of
25 this invention consists of a vertical molding press
having a main molding plunger and a movable
mold with a movable die closing the lower part
of the'mold. The mold is movable vertically and
the die horizontally so that the main plunger may
30 bass into the mold and eject the molded piece
therefrom after the completion of a molding
stroke. Electrical control elements and ecircuits
are provided for timing the motions of the main
plunger, the mold-raising plungers and the die-
35 shifting plunger so that each will accomplish its
motion at the proper relative time. An electrical
circuit is provided whereby a single large work-
piece or a plurality of small work-pieces may be
molded merely by throwing a switch and by re-
40 placing the one set of molds and plungers by an-
other. The apparatus for molding a plurality of
small work-pieces is additionally provided with a
charger operated by hydraulic plungers and like-
wise timed by means of an electrical control cir-
43 cuit to move into engagement with the mold
charged with molding material, and return to its
starting position before the molding plunger ac-
complishes its molding stroke.
The electrical circuit is also arranged so that
60 the press may be caused to operate either in a
semi-automatic or completely automatic manner.
The press operates in a semi-automatic manner
when it accomplishes a complete cycle of opera-
tions, namely, molding and ejection strokes, and
63 then returns to its starting position where it halts.
The press operates in a completely automatic
manner when it does not halt at the end of this
complete cycle of operations, but continues to
perform an indefinite number of such cycles until
80 halted by the operator. Means is also provided
for causing the press to accomplish alternate
molding and ejection strokes, wherein the ejec-
tion stroke is shorter than the molding stroke.

65 Press arranged for molding single large blocks

Referring to the drawings in detail, Figures 1
and 2 show the press ‘of this invention as ar-
ranged for the molding of single large blocks,
blocks of salt being chosen for illustrative pur-

70 poses. This press consists of a base 10 having
secured thereto the vertical strain rods {1, as by
the nuts 2. The strain rods (1 at their upper
ends are provided with a top member 13, held in
place by the nuts {4, and containing the main

78 cylinder 5 surmounted by the surge tank 6.

e

The main cylinder §5 is provided with a main
plunger 1T with a platen 18 secured thereto, and
having a molding plunger 18 depending there-
from and held in position by the bolts 20, en-
gaging the laterally flanged portion 21. 5
Arranged opposite the molding plunger 18 is
a mold 22 mounted upon a mold holder 23, which
is vertically movable and supported upon the
rods 24 and coil springs 25. The mold holder 23
is provided with projecting portions 26 adapted 10
to engage guide portions 21 mounted upon the
strain rods {1 and serving to guide the mold
holder 23 in its vertical motion. Mounted be-
neath the mold 22 and mold holder 23 and ar-
ranged to close the lower end of the aperture in 15
the mold 22, is a die 28 mounted upon a slide 29,
which is slidably mounted upon a bifurcated sup-

-port 30 with an extended portion 31 forming a

bracket. The latter supports the base portion 32
of the hydraulic cylinder 33 having the plunger 20
34 which moves the die slide 29 into and out of
position beneath the mold 22. Also secured to
the bed 10 is a platform 35 for the operator, and
having hand rails 36 rising therefrom. The mold
holder 23 is provided with hydraulic cylinders 31 23
having plungers 38 emerging therefrom and en-
gaging the mold holder 23 to raise and lower it.
Mounted on the side of the press in brackets
39 is a vertically movable and rotatable control
rod 40 (Figure 2), having adjustable spaced stops 30
43 thereon engageable by a platen arm 42 having
a projection or shelf thereon. The control rod

40 also is provided with an arm &1 carrying a

vertically adjustable threaded stop rod 41a, the
end of which is arranged to be engaged by the 35
shelf of the platen arm 42 when the control rod

40 is rotated by the solenoid 81, thereby con-
stituting a mechanical short stop for temporarily -
halting the main plunger 17 at an intermediate
position upon its return stroke immediately after 40
a working stroke as hereinafter explained. The :
upper end of the control rod 48 carries a stop

44 engaged by the end of a lever 45 (Fig. 2),
pivoted {o the top member 13, as at 46. Pivotally
attached, as at 47, to the lever 45, {s the arma- 45
ture 48 of a solenoid 49. The opposite end of the
lever 45 has secured thereto, as at 50, a link 54

- pivotally connected to a bellcrank 52 mounted

upon the bracket 53, and having a rod 54 con-
nected, as at 55, to the rocking lever 56 supported, 50
as at 57, by the member 58 and having pivotally
secured thereto, as at 59, the control rod §0 of
the main hydraulic pump 6f. The control rod
60 passes into the servomotor control valve §2
of the pump 61. This valve 62 serves to control 58
the admission of fluid to the servomotor 63, which
shifts the shift ring or flow-control element of
the main pump 61 in a manner determined by the
position of the valve 62. The main pump 61 is

- of a reversible variable delivery type, the details 60

of which form no part of the present invention.
A pump with & servomotor control system, suit--

-able for this purpose, is found in the Ernst Pat-

ent No. 2,038,272, issued April 21, 1936.

The main pump 61 is provided with a portion 65
64 having forward and return connections 66
and 66. The pump 61 is mounted upon an ex-
tension bracket 67 having an overhanging por-
tion 68 from whcih the motor 88 is suspended.
The motor 69 drives the pump 61 by means of an 70
endless member 10, such as a sprocket chain or
belt. The motor 69 is movably mounted and
adjustable by means of the -screw shaft 1 to
tighten or loosen the sprocket chain or belt 70,
Mounted upon the side of the press are three ¥8
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valves 72, 13 and T4 (Figure 2} having valve rods
15, 16 and 11 operated by rocking levers 18, 19
and 80, connected to the armatures 81, 82 and 83

. of solenoids 84, 85 and 86. A solenoid 87 (Figure

2) with an armature 88 shifts a bellerank 89,
which swings an arm 90 to rotate the rod 40
and interpose the stop rod 4ia as a mechanical
stop in the path of the press mechanism in or-
der to shorten the stroke of the main plunger
{71 upon the return stroke between the molding
and ejection strokes. :
Mounted upon the support 81 upon the top
member I3 of the press is the molding material
hopper 92, having a weighing chamber 83 below
which is a funnel-shaped portion 94, terminat-
ing in a diagonal chute 95. A solenoid 96 is se-
cured to the hopper 92, and its armature 87 is

connected to the crank arm 98 leading to the-

interior of the weighing chamber 83, where it
operates a material-releasing device. 'Thus, when
the solenoid 96 is energized the material, such as
salt, which has been weighed out in the weigh-
ing chamber 93, is released 50.as to fall by gravity
through the funnel-shaped portion 94 into the
inclined chute 95.

Press arranged for molding multiple
- small. blocks

The press shown in Figures 3 and 4 is the
same as the press shown in Figures 1 and 2, but
the arrangements for holding the molds and dies
are somewhat different. The molding plunger
head 99 carries a plurality of molding plungers
160, beneath which is arranged a mold 01 (Fig-
ure 3) having a plurality of apertures 102 lined
with sleeves {03. The mold 101 is arranged with
a recess 104 within the mold holder (05. The
latter in its floating supports and lifting plungers
is the same as shown in Figure {. Mounted upon
the mold 101 are guides 106 serving to receive
corresponding ridges 107 upon the charger 108.
The latter is provided with apertures 109 match-
ing the various apertures (02 of the mold 104,
and is moved toward and from its charging posi-
tion by means of hydraulic cylinders (10, operat-
ing plungers 111 connected to the chdrger i08.
The plungers }ii are threaded at.their outer
ends and secured by the nuts {12 to the charger
{08 (Figure 4).

Arranged beneath the apertures 102 of the mold
10 are corresponding dies 113 (Figure 3), mount-
ed upon a die carrier {4 which is, in turn, sup-
ported upon a member |5 mounted for recipro-
cation upon the arms.of the bifurcated support
38. Secured to the member §15 is the plunger
34 of the cylinder 33, the latter being supported,
as before, upon the base portion 32 of the bracket
31 resting upon the bed 16. The plungers fi
pass through the portions 117, bolted as at iig,
to the member (05,

Hydraulic circuit

The press arrangement of this invention in-
cludes a hydraulic circuit and an electrical cir-
cuit for controlling the actions of the hydraulic
cireuit. The hydraulic and electrical circuits will
be described separately, but their operations will
be described simultaneously. :

The pump assembly, consisting of the main
pump- 61 and slippage and pilot pumps 118 and
128, is claimed in the copending application of
Ernst, Ser. No, 41,281, filed September 19, 1935.

As shown in Figure 5, the hydraulic circuit in-
cludes the previously mentioned main cylinder
15 with its main molding plunger 17 surmounted

3

by the surge tank (8. Also previously mentioned

" are the mold-raising cylinders 31 with their

plungers 38, as controlled by.the valve 12 re-
sponsive to the action of the solenoid 84. Like-
wise previouslv mentioned are the die-shifting
cylinder 33, with its plunger 34, controlled by
the valve 13 responsive to the action of the sole-
noid 85; and also the charger-shifting cylinders
{10 with their plungers 1i{, controlled by the

valve T4 responsive to the action of the sole-

noid 86.

The hydraulic circuit shown in Figure 5 may be-

said to contain four different hydraulic circuits
as regulated by four different pumps. The first
circuit is the main or high pressure circuit for
operating the main plunger (7, supplied with

pressure from the main pump 61. The second -

circuit is a slippage circuit for removing oper-
ating fluid which escapes past the various plung-
ers, this being operated by the slippage pump
119. The third circuit is a pilot circuit for sup-
plying fluid pressure .to operate the charger-
shifting plungers {{i and- the mold-shifting
plunger 34, as well as the servomotor 63 and
control valve 62 of the main pump 6{. Fluid for
this pilot circuit-is supplied by the pilot pump
120. The fourth and final circuit is a low pres-
sure circuit which operates in cooperation with
the high pressure circuit supplied by the main
pump 6, this low pressure circuit being supplied
with fluid from the low pressure pump 126, The
major portions of the pilot and slippage circuits
are shown in simplified form in Figure 6, where-
as the main portions of the high pressure and
low pressure operating circuits are shown in Fig-

“ure 7.

The main pump 6/ in the high pressure cir-
cuit has associated therewith a slippage pump
(18 and a pilot pump 120, all driven from the
same mechanism. The pumps 6f, {{9 and 120
are independent of one another, but are merely
associated with one another for mechanical con-
venience. The forward pressure connection 65 of
the main pump 61 is connected by the conduit
121 to the main cylinder 15, from which a branch
conduit 122 having a shut-off valve {23, leads to
a pressure gauge (24 for indicating the pressure
within the main. cylinder 5. Similarly, the re-
turn pressure connection 66 is connected by the

conduit 125 to the surge i6 by way of certain 5

20

30

35

in

hydraulic devices shown more in detail in Fig-

ure 7.
These hydraulic devices, shown within- the

surge tank 16 in Figure 7, consist of a main:
cylinder release and by-pass hydraulic system, ¢

together with a surge. valve, as set forth in
detail in the Ernst patent, No. 1,956,758, issued
May 1, 1934. This system is set forth in detail in

the above-mentioned patent and forms no part

of the present invention. It consists (Figure (b
of a check valve 127 connected to and opening
toward the conduit 125; a by-pass valve (28
likewise connected to-the line or conduit 125; a
pressure release valve 129 similarly connected to
the conduit 125, and a surge valve §30 which
terminates the connection of the conduit 128,
The pressure release valve {28 is connected, by
the line 131, to the main cylinder {5. A safety
valve 132 is mounted upon a conduit 133 con-
nected to the main cylinder 15 for relieving ab-
normal pressures within the main cylinder 8.
The operation of this pressure release and by-
pass system for the main eylinder 15 is set forth
in detail in the ‘above-mentioned patent.. The
surge valve 130 serves for facilitating the down-

70

-

76




10

40

50

55

60

65

70

(]

4

ward descent of the main plunger {6 by admit~
ting fluid freely’ to the main cylinder 15 from
the surge tank- 16, in the manner set forth in
detail -in the above identified patent, and also
in the Ernst patent, No. 1,892,568, issued Decem-
ber 27,-1932. -The surge valve (30 is forcibly
opened on the return stroke of the press by fluid
reaching it through the return line 125.

Also connected to the return connection
66 is a conduit 134 leading to the. push-
back cylinders 135, having the push-back
plungers 136 therein. These plungers 136  are
connected to the platen (8 (Figure T) for
the purpose of returning the platen (8 and
the main plunger 16 to their starting posi-
tion after a pressing stroke has been made.
Beyond the push-back cylinders 135 the line 131
leads to the operating cylinder of a double pilot-
operated unloading valve 138, which controls the
action of the low pressure circuit which cooper-
ates with the high pressure circuit, and which is
supplied with fluid by the low pressure pump
126. The suction line {39 thereof is connected
directly to the surge tank 16 by way of the valve
{40. The pressure line (4{ therefrom is con-

nected to the unloading valve 138, beyond which

the line 142 containing the check valve 143, runs
to the main cylinder I5. A line 144 likewise runs
from the check valve 143 to the operating cyl-
inder of the pilot-operated unloading valve 138.
From the latter the discharge line 145 runs di-
rectly to the surge tank {6, and on its end car-
ries the check valve 146,

Connected to the return line 134 at one of
the push-back cylinders 135 is a branch line
141 (Figure 5), having therein the check valve
148, The line 147 is connected to the intake
149 of the valve 72, the outiet 50 of which is
connected by the line 151 to the mold-raising
cylinders 31. The opposite ends of these c¢yl-
inders 37 are connected to the branch discharge
line 152, running to the discharge line 153. The
latter is connected, through the check valve 154,
to the surge tank 16 so as to discharge into the
latter, and is likewise connected by the branch
line ‘4155 to the safety valve 156, mounted upon
the outlet 150 of the valve 12. The discharge
line 183 is likewise connected, through the
branches 157 and 158, to the valves 13 and 74 and
serves to convey fluid therefrom back to the
surge tank 186.

The slippage circuit consists of the slippage
pump 119, previously mentioned, and having the
line 159 running therefrom to the slippage tank
168, from the opposite side of which the line 161
proceeds by the branches (62 and 163 to the
opposite ends of the push-back cylinder 135
from their connection with the line §34. . In this
manner any fluid leaking past the plungers 136
is removed to the slippage tank 160. Similarly,

any fluid escaping past the main plunger 17 is.

removed through the branch line 184 connected
to the line 159.
slippage pump {19 the discharge line 165 returns
to the surge tank (6 for discharging the excess
fluid resulting from this slippage. =

The pilot circuit (Figures 5 and 6) is supplied
with fluid from the pilot pump 120, which draws
in fluid from. the surge tank 16 by way of the
suction line 166 having the valve 167 therein.
The pilot pump (20 discharges into the line 168
containing the relief valve 169. The discharge
line 170 leads from the latter, through a fluid
filter 171, to the cooling coils 112 within the
surge tank 16. Leading from the line 110 is an

. push-button type.

From the opposite side of the

2,232,103 ‘ _ _
_optional branch line 1713 having an' optional

choke 174 (Figure 6), and running teo the pintle
cap 175 of the pump 61.

Beyond the relief valve 168 the line 168 con-
tinues to the servomotor valve cylinder 62, from
which the line 176 returns to the surge tank 16
by way of the check valve 111. In this manner
the ‘pilot pump 120 supplies pressure fluid for
controlling the actuation of the servomotor
which moves the shift ring of the main pump 61
to vary the discharge thereof by varying the ec-
centricity between its primary rotor and its sec-
ondary rotor as is understood by those skilled
in the variable delivery pump art. Beyond the
relief valve {69 the branch line 178 runs from
the line 168 to the intake 179 of the valve 13,
from the outlets 180 and 181, of which the lines
182 and (83 run, respectively, to the opposite
ends of the die-shifting cylinder 33 and its
plunger 34 (Figure 5). The line 178 also leads
into the intake 184 of the valve T4, the outlets
185 and 186 of which lead through the conduits
181 and (88 to opposite ends of the charger-
shifting cylinders 110 and their plungers (11.

The four hydraulic circuits thus described are
controlled by an electrical systern through the
actuation of solenoids 49, 84, 85 and 86, the sole-
noid 48 controlling the shifting of the valve rod
60 which controls the servomotor 63 of the main
pump 6. .

Electrical circuit and elements

The electrical circuit which controls the hy-
draulic circuit, in the manner previously de-
scribed, is shown in simplified form in Figure 8
and in a rather more elaborate form in Figure 9.
The simplified diagram of Figure 8 shows the
relative connections. of the various switches op-
erated by the different relays. - The more elab-
orate. circuit of Figure 9, however, shows the
relative positions of the switches operated by the
different relays, without the possibility of show-
ing simplified connections between them. For
tracing the circuits, therefor, it is convenient to
utilize Figure 8, whereas for locating the differ-
ent interlocks or switch blades operated by the
different relays, it is advisable to consult Fig-
ure 9, . '

The electrical circuit consists mainly of a
Dlursality of relays, limit switches and solenoids,
together with a transformer for supplying con-
trol current at a reduced voltage, a time delay
relay, a rectifier, certain resistances and var-
lous manually-operated switches, mostly of the
These elements will bt first
listed for convenience, together with the func-
tions they perform, after which the operation
will be set forth in more detail. -

The electrical control circuit (Figures 8 and 9)
receives  power. from the power lines 189 and
190, which run through the control fuses 191
and 182 to the lines 193 and 194, leading to the
terminals 195 and 196 of the primary winding
of the transformer (91. The latter has termi-
nals 198 and 199 leading from its secondary
winding. to various parts of the control circuit,
as hereinafter described in detail. Also included
in the control circuit are eleven control relays in
the form of magnetically-operated switches,
having switch blades either normally closed or

‘normally opened, and operated magnetically by

coils. These control relays are generally desig-

- nated 201 to 211, inclusive. These control relays

are supplied with operating coils 20ig to 2flq
and with switch blades 20ib to 211b, 20lc¢ to
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2iic, 201d to 211d and 20le to 21ie. Also con-
nected in the circuit is a time relay 212 having

‘a coll 212a and a .switch blade 212b. This is

connected to a rectifier 213 and a resistance 214.
Below the rectifier 218 is a resistance 215, a
pressure switch 246, having a switch blade 2i6a.
A second pressure switch 217, having & switch
blade 217a, is found in the lower right-hand
corner of Figure 9. . .

The control relays 201 to 211, inclusive, are
in part controlled by the closing and opening of
a plurality of limit switches 221 to 229, in-
clusive, and the circuits to these are under the
control of various manually-operated switches
of the push-button type. Among these are the
off-on switch 230, the hand automatic switch
231 and the block size selector switch 232. Each
of these has switch blades or switch positions,
respectively designated ¢ and b, and each is

normally open or normally closed, according to.

the positions of the switch blades as shown in
Figures 8 and 9, " A reversing switch 233 is also
provided, and includes a forward switch member
234 and a reverse switch member 235. )
The actions of the various control relays 20f
to 211 energize or deenergize the coil windings

. 241 to 246, respectively, corresponding to the sole-

noids 96, 86, 43, 87, 84 and 85, The wires from
the various control relays 284 to 21§ are brought
out to a plurality of terminals 25f to 274, in-
clusive. An incandescent light bulb 275 indicates
the operating condition of the circuit.

The electrical circuit is roughly divided into
two sub-circuits. The power sub-circuit sup-
plies relatively high voltage electricity.to the sole-
noid windings 241 to 248, these being energized
from the power lines {89 and {90, through the
various relay switch blades shown in Figure 8.
‘The control sub-circuit receives current from the
secondary terminals {88 and 199 of the trans-
former {97, the control current thus being of a
lower voltage. From the transformer secondary
terminal 189 a line 276 runs to the off-on switch
230, and a branch line 217 runs to the rectifier 243
by way of the relay switch blade 282e and the re-
sistor 214, the energization being completed by the
line 218 returning as a branch line of the line
218 leading from the transformer secondary ter-

minal 198. The line 279 energizes one side of all

of the relay coils 20ia to 2{{a. The normally
closed reverse switch 238 is directly connected to
the off-on switch 238, and beyond it the line 282
runs downward substantially parallel with the
line 279, and energizing the opposite side of the
circuit. B

Beyond the junction of the line 280 at the re-
verse switch 235 is connected the normally open
forward switch 234, this being bridged by the
lines 281 and 282, interconnected by the relay
switch blades 202¢, 208¢ and 20fe. Beyond the
forward switch 234 is connected the bhand auto-
matic switch 231, having an automatic position
231b and a hand position 23fa. Connected to the
automatic position 231b is the line 283, leading
to the relay coil 20§g. Similarly, from the hand
position 22{a the line 284 leads back to the line
286 by way of the relay switch blade 28{d. Con-
nected to the line 284 is the limit switch 221,
which is in turn connected through the normally
closed relay switch blades 210d and 2f1d to the
block size selector switch 232. The latter has
large block and small block selecting positions
232q or 2525 from the line 278 (Figure 8).
_ Summarizing the functions of the various re-
Jays, the relay 20f controls the completely auto-

5

matic or full automatic operation only, and main-
tains a continuous bridging through the relay
switch blade .26le, around the forward push-
button switch 234. The control relay 202 con-
trols the energization of the solenoid winding 241
of the solenoid 96. The relay 203 controls the
energization of the circuit containing the relay
coils 204a and 205a for molding small blocks or
small work-pieces. The relay 204 controls the
energization of the winding 242 of the solenoid 86
for operating the charger mechanism. The relay
205, when energized, deenergizes the relay coil
204a and the solenoid winding 242 of the sole-
noid 86, and also the relay coil 206a under cer-
tain conditions. The relay 206 controls the ener-
gization of the solenoid winding 243 of the sole-
noid 48 for starting the main plunger on its for-
ward stroke. The relay 201 controls the ener-
gization of the solenoid winding 244 of the sole-
noid 81 for interposing a mechanical short stop
on the return stroke between the molding and
ejection strokes of the main plunger. The relay
208 controls the energization of the solenoid
winding 245 of the solenoid 84 for urging the mold
in an upward direction. The relay 289 controls
the energization of the solenoid winding 246 of
the solenoid 85 for forcing the die out from
under the mold. The relays 210 and 2{{, both
with normally closed switch blades, operate In
conjunction with various limit switches to con-
trol the sequence of operations of certain other
relays, as set forth in more detail below.

The six solenoids have the following functions.
The solenoid 86 with winding 241 operates the
crankarm 98 for releasing the molding material
from the weighing chamber 93 to the conical
chutes 84 and 95 (Figure 2). The solenoid 8§
with winding 242 shifts the vaive 74 for operating
the cylinder ({0 and plungers {i! for moving
the charger. The solenoid 48 with winding 243
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shifts the control of the variable delivery pump

61 through the links and levers, previously de-
scribed, thereby starting the main plunger {7
on its forward stroke. The solenoid 87 with its
winding 244 interposes a mechanicel short stop
in the path of the main plunger to prevent its
meaking a full return stroke between its molding
and ejection strokes. The solenoid 84 with wind-
ing 245 shifts the valve 12 for supplying fluid to
the plungers 38, urging the mold in the upward
direction. The solenoid 85 with winding 246
shifts the valve T3 for supplying fluid to the cyl-
inder 33 and plunger 34 for moving the die in-
ward and outward relative to the mold.

The various limit switches have the following
functions, all being normally open excepting limit
switch 228, which is normally closed. The limit
switch 22{ is closed when the main plunger {1
is in its retracted position, and opens as soon as
it starts its forward stroke. The limit switch
222 is closed with the charger i08 out. The limit
switch 223 is closed momentarily when the main
plunger 1 starts on its forward stroke, and
thereby energizes the relay coil 207d. The limit
switch 224 is closed with the charger {08 in. The
limit switch 225 is closed when the mold 10 is
in its raised position. The limit switch 226 closes
when the die (13 reaches its outer position, and
thereby reenergizes the relay coil 2086a to start
the main plunger 171 on another forward stroke.
The limit switch 227 closes when the molded piece
or block is ejected from the mold 81, and there-
by energizes the relay coil 240a. The limit switch
228 closes when the die {13 returns to its normal
or inner position, beneath tlhe mold IQI. ‘The
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normally closed limit switch 229 opens when the
mold 101 starts on its upward travel, °

The pressure switches have the following func-
tions. The pressure switch 216 is normally
opened but closes at a predetermined low pres-
sure in the main cylinder 15, at the end of a
forward stroke of the main plunger 11, The pres-
sure switch 217 is also normally open, but closes
at a predetermined higher pressure at the end of
the same forward stroke. The time relay 212 has
a normally closed switch blade 212b which opens
when the time relay coil 212a is energized, and
closes again a predetermined time thereafter.

The manual switches have the following func-
tions. The off-on switch 238 serves to place the
entire electrical circuit in and out of operation
as 8 whole, The hand automatic switch 231
controls the circuit, determining whether the

circuit is set for semi-automatic (hand) opera- .

tion or completely automatic operation. Semi-
autpmatic or hand operation occurs when the
press executes a complete working cycle, mold-
ing and ejecting one ‘work-piece and returning
to ifs retracted position.. The complete or full
automatic operation occurs when the press exe-
cutes an indefinite - number of complete working
strokes and turns out an. indefinite number of
molded work-piecés ‘until the entire press is
halted by the operator. . -

The block -size selector switch 232 controls

" whether large’ or- small blocks or work-pieces

are to be molded by determining which of the
relay coils 202a or 203a is to be energized. The
forward switch 234 serves to energize the press
control circuit for a forward stroke of the main
plunger i1, and is normally open. 'The reverse
switch 235 is normally closed, and serves, when
operated, to cause the main plunger #71 to halt
instantly and return to its retracted position,
thereby serving as an emergency or safety switch.

Operation

In the operation of the press the motor 69 for
operating the pumps 6i, #19, 120 and 126 is
started, thereby causing these pumps to begin
operation. It will first be assumed that the
hand automatic switch 231 is set for hand or
semi-automatic operation, and that the block size
selector switch 232 is set for making large blocks.
The off-on switch is, of course, closed in its
“on” position, and the forward push-button
switch 234 is depressed, thereby closing its con-
tacts. When the forward switch 234 is closed
the operating cycle will be started by energizing
the relay coil 2024 from the line 276 from the

" transformer secondary terminal 199, by way of

the off-on switch 230, the normally closed re-
verse switch 235, the forward switch 234, the
hand automatic switch 23§, now set in its po-
sition 231ia, the line 284 (Figure 8), the normally

.open limit switch 221 (which is closed in the

retracted position of the main plunger i17), the
normally closed relay switch blades 2104 and
2i1d and the size selector switch blade 232, now
set in its “large-size” position 232a. ‘The nor-
mally closed switch blade Zi0d indicates that
the die occupies its inner position, and the nor-
mally closed switch blade 2!1d indicates that
the mold is in its lowered position.

When the relay coil 202q is energized, its nor-
mally open switch blade 202¢ bridges the circuit
around the forward push-button switch 234 so
that the relay coil 202 remains energized, even
after the forward push-button switch 234 is re-
leased, The energization of the relay coil 202¢

2,232,108

closes its norxhally open switch blades 2020 and
202d, thereby applying power current to the
winding 241 of the solenoid 96. The operation

of this solenoid moves the crank arm 98 and.

permits the molding material, such as salt, to
flow into the mold 22. At the same time the en-
ergization of the relay coil 202a opens the nor-
mally closed switch blade 202¢ and deenergizes
the time relay coil 212 by breaking the circuit
between the lines 271 and 218.

The deenergization of the time relay 2 12 opens

its normally closed switch blade 212b. After the

10

lapse of a definite time interval, such as eight -
seconds, the time relay switch blade 212b again .

closes, thereby energizing the relay coil 208a.
This lapse of time permits .the filling of the
mold in adequate time. The energization of the
relay coil 206a closes its normally open switch
blades 208b and 206d, thereby energizing the
solenoid winding 243 of the solenoid 48 by clos-
ing the circuit between the. lines 189 and (98,
This action shifts the pump control mechanism
through the previously described linkage, and
causes the pump 6{ to discharge pressure fluid
Into the line 121 leading to the main cylinder {8.

Meanwhile, the low pressure pump {26 has also
been discharging pressure fluid.through the line
141, the pilot-operated unloading valve (38, the
check valve (43 and the line (42 into the main
cylinder 5. The main plunger 7 starts down-
ward, thereby opening the surge valve 13¢ and
drawing in additional fluid from the surge tank
16 (Figure 7).  The pressure fluld for shjfting
the pump control mechanism in response to the
action of the solenoid 48 has meanwhile been
supplied from the pilot pump 120, through the
line 168 and the relief valve 168. The slippage
pump {19 has meanwhile been operating to
withdraw slippage fluld from the various cylin-
ders.

ward the limit switch 221 opens and- deenergizes
the relay coil 202a, thereby closing the normally
closed switch blade 202¢ and energizing the time
relay coil 212a. The normally closed time relay
switch blade 212b then opens, but this does not
deenergize the relay coil 206a because this coil
is now held in an energized condition through a
holding circuit, by way of the normally closed
switch blade 210e, the now closed normally open
switch blade 286c and the normally closed switch
blade 217a of the pressure switch 217. As the
main plunger 17 moves downward the normally
open switch 223 closes and energizes the relay
coil 207a through the hormally open bui now
closed switch blade 206e.. The coil 2074 remains
energized by a holding circuit bridging the limit
switch 223 and the switch blade 206e by way of
the normally open but now closed switch blade
207d. The energization of the relay coil 20%a
closes its normally open switch blades 201b, and
energizes the solenoid winding 244 of the solenoid
87 which operates a mechanical short. stop to
limit the travel on the return stroke of the main
plunger- IT to a shortened stroke prior to its
ejection stroke.

Meanwhile, the main plunger {1 continues on
ity downward or forward stroke until it reaches
the end of its molding stroke and compresses the
molded material within the mold. At this point
pressure is built up within the main cylinder 15,
and eventually operates the low pressure switch
218, closing its normally open switch blade 216a.
This action energizes the relay coil 208qa, the en-
ergization being held through a holding circuit
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by way of the normally open but now closed
switch blade 208d and the normally closed switch
blade 2lie. The energization of the relay coil
208a closes its normally Jopen switch blades 208D
and 208¢c, thereby energizing the winding 245 of
the solenoid 84. This shifts the valve 12, thereby
admitting pressure fluid from the line 14T to the
line {51 (Figure 5) for urging the mold-raising
plungers. 38 in an upward direction. - The mold
22, however, does not travel upward immediately,
due ‘to the high pressure which is being exerted
in the opposite direction by the main plunger 17
and molding plunger 19.

As the molding operation continues, the pres-
sure accumiilates within the main cylinder {5 to
the point where it exceeds the high pressure set-
ting of the high pressure switch 217, thereby
opening the normally closed switch blade 2i%a.
This action deenergizes the solenoid winding 243
and solenoid 48, thus shifting the control rod
of the variable delivery pump 61 into its reverse
position and causing pressure fluld to pass
through the line 134 into the push-back cylin-
ders 135, actuating the push-back plungers 136
to raise the platen {8 and the main plunger {7
to their retracted positions. ‘

In the meantime, the low pressure pump {28
has been unloaded and its discharge directed
through the line {45 and check valve {46, into the
surge tank 16. This action occurs when the pres-
sure within the main cylinder 15 passes through
the line 144 to the operating cylinder of the un-
loading valve 138, and operates the valve to ac-

complish this action. When the push-back cyl- °

inders {35 are operated, pressure fluid also pro-
ceeds along the line {37 to the unloading valve
138, and continues to operate this valve to dis-
charge the fluid of the low pressure pump {26
into the surge tank {8 by way of the line (45.
As pressure has already been applied to the mold-
raising cylinders 31, the mold 10! will also travel
upward in the same direction as the main plunger
17. The latter is stopped when the platen arm
42 engages the end of the rod 412 of the me-
chanical short stop interposed by the operation
of the solenoid 87 and lifts the press control rod
40 to shift the pump control rod 60 to its neutral
position so as to place the pump &i in & zero
delivery. condition, and thereby halt the main
plunger {1 at an intermediate position upon its
return stroke. At this instant the normally open
limit switch 225 is closed when the mold reaches
its raised position. .

The closing of limit switch blade 225 energizes
the relay coil 209g through the normally closed
switch blade 218c. The consequent closing of the
normally open switch blades 209b and 208c en-

' ergizes the winding 246 of the solenoid 85, there-
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by shifting the valve 13 to cause pressure fluid
to be applied through the line 183 to the die-
shifting cylinder 33, thereby causing the plunger
34 to withdraw the dle from .under the mold.
When the die has reached its outer. limit of
travel, the normally open limit switch 226 is
closed, thereby again closing the circuit and
again energizing the relay coil 206a and sole-
noid 49 to reverse the delivery of the pump 6i,
as described above. This action again starts the
main plunger 17 on a downward stroke, this time
an ejection stroke. As pressure is still being ap-
plied to the mold (01, thereby holding it in its

' - raised position, the molding plunger 19 passes

{]

into the mold and forces the molded piece, such
as a salt block, out of the mold. When the piece
has been ejected from the mold it operates the

7

limit switch 221, the élosing ‘of which energizes

the relay coll 2(0a through the normally closed

limit switch 229.. The relay coil 210a remains
energized after the opening of the limit switch
221 by way of a holding circuit including the

normally open but now closed relay switch blade.

2100, . )

When the relay coil 210a is thus energized, it
opens the normally closed switch blade 210e in
serles with the relay coil 206a, deenergizing the
winding 243 of the solenoid 49 and reversing the
delivery of the pump 64, thereby starting the
main plunger {7 on another upward stroke, in
the manner previously described. This same op-
eration deenergizes the relay coll 207a, which
consequently deenergizes the solenoid winding
2448 of the solenoid 87 and removes the mechan-
ical short stop by rotating the press control rod
40, thereby permitting the main plunger 11 to
return to its starting point without being halted
at an intermediase point. The energization of
the relay coil 2{%9a also opens the circuit to the
relay coil 209¢ by opening the normally closed
switch blade 2{8c, thereby opening the normally
closed swit« h biades 209b and 209¢c. This action
deenergizes the solenoid winding 286 of the sole-
neid 85 and causes the deenergized solenoid 88
to permit the valve 13 to shift to & position caus-
ing the plunger 34 to return the die to its normal
position beneath the mold:

When the die has reached its normsl or innsr
position, the normally open limit switch 228
closes, thereby energizing the relay coil 21ia by
way of the now closed switch blade 2{0b and the
normally closed limit switch 228. The energi-
zation of the relay coil 21ia opens the normally
closed switch blade 211e in the circuit of the relay
coil 208a, thereby opening the normally open
switch blades 268b-and 208¢c. This action deen-
ergizes the winding 245 of the solenoid 84 and
permits the shifting of the valve 12 into a posi-

tion permitting the mold-raising plungers 38 to’

move downward, lowering the mold 22 into en-
gagement with the die 28. When the mold
reaches its lowered position, it opens the normally
closed limit switch 229, thereby deenergizing the
relay coils 210a and 21{a, which again closes the
normally closed switch blades 2104 and 21{d in
series with the relay coil 202a. This action sets
the control circuit in a condition for immediate
starting when the operator again closes the for-
ward switch 234 after the main plunger {7 has
returned to its retracted position and has closed
the limit switch 221. :

To operate the press for making small blocks

- or small molded pieces, the single molding plunger

19 and mold 22 are removed and replaced by the
multiple molding plungers 100 and multiple mold
161, together with the charger {08 and its oper-
ating plunger (t{ and cylinder #10. The press
arrangement shown in Figures 1 and 2 is thereby
changed to the arrangement shown in Figures 3
and 4. The block size selector switch 232 is
shifted from the “large hlock” position to the
“small block” position opening upon 232a and
closing upon 232b. The other selector switches
230 and 23 remain in the same positions, namely,
in the “on” and “hand” positions, respectively.
The operator now depresses the forward push-
button switch 234, thereby energizing the coil
203a of the relay 203 through the contacts of
the now closed limit switch 221 and the normally
closed switch blades 210d and 211d of the relays
210 and 214, respectively. The closed positions
of these switch blades indicate that the die is
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in and that the mold is down, respectively. The

energization of the relay coil 203a closes its nor-
mally open switch blade 203¢, thereby creating

& holding circuit around the forward push-but-

ton 234 so that the circuit remains energized after
the push-button 234 is released.

With the charger {08 in its “out” position (Fig-
ure 4), the normally open limit switch 222 is
closed, As soon as the relay 203 has been ener-
gized and its normally open switch blade 203e
consequently closed in series with the limit switch
222, the relay coil 204q is energized therefrom by
way of the normally closed switch blade 205e.
This action closes the normally open switch blades
204b and 204d, thereby energizing the solenoid
winding 242 of the solenoid 86. The latter, thus
energized, shifts the valve 14, thereby supplying
pressure fluid to the cylinders (18 to cause the
plungers i1 to move the charger 108 inward.
The energization of the relay 204 likewise closes
its normally open switch blade 204c, thereby set-
ting up a temporary holding circuit for the.relay
coil 204a¢ around the limit switch 222, causing
the ccoil 204a to remain energized after the open-
ing of this limit switch 222.

" 'When the charger (08 has traveled: its full
stroke inward, it engages the normally open limit
switch 224, closing it and thereby energizing the
relay coil 205a. The energization closes the nor-
mally open switch blade 205b, thereby setting up
a holding circuit around the limit switch 224 so

that the relay coil 205¢ remains energized after.

the opening of the lmit switch 224. As soon as
the relay coil 205a is energized it opens its normal-
ly closed switch blade 205e¢, connected in serles
with the relay coil 2044, thereby causing the nor-

-mally open switch blades 204b and 204d to open

and deenergize the solenoid winding 242 of the
solenoid 86. ‘This action permits the valve 14 to
shift, causing the flow of fluld to the cylinders
{10 to be reversed and thereby causing the

. plungers L1 to reverse the chaiger 408 and move
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it back to its starting position.

When the charger '108 returns to its starting-

position it again engages and closes the normally
open limit switch 1222, but the relay coil 204¢ now
remains deenergized since the now energized re-
lay coil 205a holds open its normally closed switch
blade 205¢ in series therewith. The closing of the
limit switch 222, however, energizes the relay coil
206a through the normally open but now closed
switch blade 205¢, and through the normally
closed switch blade 204e. The closing of relay

.206 closes its normally open switch blades 2060
and 206d, thereby energizing the solenoid winding

243 of the solenoid 49. This action shifts the
pump control of the main pump €{ to its forward
position, thereby supplying pressure fluid through
the line 121 to the main cylinder 15, and causing
fhe main plunger 7 to start on its downward or
molding stroke. .

As soon as the main plunger {7 starts down-
ward, it releases the limif switch 221 and per-
mits its normally open contacts to open, thereby
deenergizing the relay coil 203a. This deenergi-
zation now opens the normally open switch blade
203¢ in series with the relay coil 205¢, thereby de-
energizing the latter. The opening of the nor-
mally open switch blade 203e also deenergizes
the relay coil 204c in series therewith, thereby
opening the normally open switch blades 204b
and 2044 and deenergizing the solenoid winding
242 of the solenoid 86. This action deenergizes
the charger-operating circuit controlled by the
solenoid 86 and the valve T4 controlled thereby.

2,282,103

From this point of the operating cycle the bal-

.ance of the cycle proceeds in the same manner

and according to the same energizations and de-
energizations as previously described in connec-
tion with the making of large.blocks.

For completely automatic or full automatic
operation, whereby the press continues to operate
an indeflnite number of cycles to produce an in-
definite number of molded blocks without requir-
ing the attention of the operator, the hand auto-
matic selector switch 231 is set to its automatic
position, thereby opening it upon 23!a and clos-
ing.it upon 231b. The other selector switches
are set In the manner previously described, de-
pending upon whether large blocks or small
blocks are to be made.

When the forward push-button switch 234 is
now depressed by the operator, the cycle of opera-
tions is started In the manner previously de-

scribed In connection with the semi-automatic

or hand operation. In addition to the energiza-
tions and deenergizations described in that con-
nection, the operation of the forward push-button
234 now also energizes the relay coil 20ig. This
action closes the normally open switch blade
201d, thereby setting up.a holding circuit around
the forward push-button 234 and hand auto-
matic selector switch 28{. This circuit remains
in its holding position until the press is completely
halted by the operator by shifting the off-on
selector switch 230 or by depressing the reverse
switch 285. The cyele of operations and the con-
sequent energizations and deenergizations repeat
themselves in the manner previously described
in connection with the hand or semi-automatic
operation, except that the continuously eclosed
switch blade 201d continuously maintains the
holding or bridging circuit around the forward
push-button 234 instead of maintaining it merely
temporarily, as is the case with the holding cir-
cuits operated by the closing of the normally open
switch blades 202¢ and 203c between the bridging
lines 281 and 282,
blades 202¢ and 203c in hand operation are opened
at the end of each operating cycle by the de-
energization of their relay coils 202a¢ or 203a
by reason of the subsequent energizations of the
relay coils 210¢ and 2lig and the consequent
opening- of their normally closed switch blades
210d and 211d in series with the relay coils 202q
or 203a, according: to the setting of the block
size selector switch 232,

As a consequence, at the end of the operating
cycle when the positions of the switch blade of
the relay 206 indicate that the die is in its inward
position, and the normally closed switch blades
of relay 207 indicate that the mold is in its down-
ward position, and the normally open limit switch
221 is closed, indicating that the main plunger
17 is in its upper position, the next work operating
cycle will repeat itself automatically. This oceurs
through the normally open switch blades 201d
and 20le, which remain closed continuously after
the forward push-button 234 is once operated.
The remainder of the operating circuit occurs

as previously described under hand operation,

with the exception of the fact that the press con-
tinues to perform an indefinite number of com-
plete cycles, thereby producing an indefinite
number of molded pieces until the operator shuts
off the press entirely by opening the off-on switch
230 or the reverse switch 235.

It will be understood that we desire to com-
prehend within our invention such modifications
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said electrically operative short-stop-moving

as come within the scope of the claims and the
invention. . '

Having thus fully described our invention, what
we claim as new and desire to secure by Letters
Patent, is:

1. In an electrical control system for a mold-
ing press having hydraulic ram means and & hol-
low mold with a movable closure, sald ram means
having connected thereto a pump with a fluid
flow-controller movable into forward and return
positions for selectively controlling delivery of
fluid to respectively advance and retract sald ram
means, and movable into a neutral position to
halt said ram means when sald .ram means
reaches a predetermined position on its return
stroke, the combination of a movable short stop

connected to said pump flow-controller, electri-
cally operative means for moving sald short stop

into operative position for actuation by said ram

means to shift said flow-controller to its neutral
position and halt said ram means at an interme-
diate point on its return stroke, and means-in-
cluding an electrical control circuit for control-
ling the shifting of said flow-controller to its for-
ward and return positions, said control circuit
including electrically operative means responsive
to the completion of a forward molding stroke of
sald ram means for shifting said flow-controlier
to its return position to retract said ram means,
electrically operative means for concomitantly
moving said mold closure to its mold-opening po-
sition, electrically operative means responsive to
the opening of said mold by said closure for shift-

~ ing said flow-controller to its forward position to

advance said ram means upon its forward ejec-
tion stroke, and electrically operative means re-
sponsive to the completion of said ejection stroke
for shifting said flow-controller to its return po-
sition to retract said ram means.

2. In an electrical control system for a molding
press having hydraulic ram means and & hollow
mold with a movable closure, sald ram means
having connected thereto s pump with a fluid
fiow-controller movable into forward and return
positions for selectively controlling dellvery of
fluld to respectively advance and retract said
ram means, and movable into a neutral position
to halt sald ram means when said ram means
reaches a predetermined position en its return
stroke, the combination of a movable short stop
engageable by said ram means and operatively
connected to said pump flow-controller, electri-
cally operative means for moving sald short stop
into operative position for actuation by sald ram
means to shift said flow-controller to its neutral
position and halt said ram means at an Inter-
mediate point on its return stroke, and means

including an electrical control circuit for con--

trolling the shifting of sald flow-controller to its
forward and return positions, sald control cir-
cuit including electrically operative means re-
sponsive to the completion of & forward molding
stroke of said ram means for shifting said flow-
controller to its return position to retract said
ram means, electrically operative means for con-
comitantly moving said mold closure to its mold-
opening position, electrically operative means re-
sponsive to the opening of said mold by sald
closure for shifting said flow-controller to its for-
ward position to advance said ram means upon
its forward ejection stroke, and electrically oper-
ative means responsive to the completion of said
ejectlon stroke for shifting sald flow-controller
to its return position to retract said ram means,
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means heing responsive to the travel of said ram -

means upon its forward stroke for placing said

short stop in its operative position.

- 3. In an electrical control system for a mold-
ing press having hydraulic ram means and &
hollow mold with a movable closure, said ram
means having connected thereto a pump with a
fluid ‘flow-controller movable into forward and
return positions for selectively controlling de-
livery of fluld to respectively advance and re-
tract said ram means, and movable into a neu-
tral position to halt said ram means when said
ram means reaches a predetermined position on
its return stroke, the combination of a movable
short stop engageable by said ram means and
operatively  connected to said pump flow-con-
troller, electrically operative means for moving
said short stop into operative position for actu-
ation by said ram means to shift said flow-con-
troller_to its neutral position and halt sald ram

" means at an intermediate point on its return

stroke, and means including an electrical control
cireuit for controlling the shifting of said flow-
controller to its forward and return positions,
said control circuit including electrically opera-
tive means responsive to the completion of a for-
ward molding stroke of said ram means for
shifting said flow-controller to its return posi-
tion to retract said ram means, electrically op-
erative means for concomitantly moving said
mold closure to its mold-opening position, elec-
trically operative means responsive to the open-
ing of said mold by said closure for shifting said
flow-controller to its forward position to advance
said ram means upon its forward ejection stroke,
electrically operative means responsive to the
completion of said ejection  stroke  for shifting
said flow-controller to its return position to re-
tract said ram means, sald electrically operative
short-stop-moving means being responsive to
the travel of said ram means upon its forward
stroke for placing said short stop in its opera-
tive position, and electrically operative means
responsive to the travel of said ram means {0 &
predetermined position on its return stroke for
shifting said flow-controller to its forward posi-
tion whereby to automatically repeat an inde-
terminate number of operating cycles of said
press system. .

4. In an electrical control system for & mold-
ing press having hydraulic ram means and a
hollow mold with a movable closure, sald ram
means having connected thereto a pump with
& fluid flow-controller movable into forward and
return positions for selectively controlling de-
livery of fluid to respectively advance and refract
said ram means, and movable into a neutral po-
sition to halt said ram means when said ram
means reaches & predetermined position on its
return stroke, the combination of a movable short
stop engageable by said ram means and opera-
tively connected to said pump flow-controller,
electrically operative means for moving said
short stop into operative position for actuation
of said ram means to shift said flow-controller

_ to its neutral position and halt said ram means

at an intermediate point on its return stroke, and
means including an electrical control circuit
for controlling the shifting of said flow-control-
ler to its forward and return positions, said con-
trol circuit including electrically operative means
responsive to the completion of a forward mold-
ing stroke of said ram means for shifting said
flow-controller to its return position to retract
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sald ram means, electrically operative means for
concomitantly moving said mold closure to its
mold-opening position, electrically operative
means responsive to the opening of sald mold by

said closure for shifting said flow-controller to
its forward position to advance said ram means

upon its forward ejection stroke, electrically op-

erative means responsive to the completion of
sald ejection stroke for shifting sald flow-con-
troller to its return position to retract said ram
means, and electrically operative means respon-
sive to the travel of said ram mesans to a prede-
termined position on its return stroke for shift-
ing said flow-controller to its forward position

whereby to automatically repeat an indeter~

minate number of operating cycles of said press
system.

5. In an electrical control system for & mold-
ing press having hydraulic ram means and a
hollow mold with a movable closure, said ram
means having connected thereto a pump with a
fluid flow-controller movable into forward and
return positions for selectively controlling de-
livery of fluid to respectively advance and retract
said ram means, and movable into a neutral po-
sition to halt said ram means when said ram
means reaches a predetermined position on its re-
turn stroke, the combination of a movable short
stop engagable by said ram means and opera-
tively connected to said pumpflow-controller,
electrically operative means for moving said
short stop into operative position for engage-
ment by sald ram means to shift sald flow-con-

2,232,103

troller to its neutral position and hait said ram
means at an intermediate point on its return
stroke, and means including an electrical' con-
trol circuit for controlling the shifting of said
flow-controller to its forward and return posi-
tions, said control circuit including electrically
operative means responsive to the completion
of & forward molding stroke of said ram means
for shifting said flow-controller to its return po-
sition to retract said ram means, electrically op-
erative means for concomitantly moving said
mold closure to its mold-opening position, elec-
trically operative means responsive to the open-
ing of sald mold by said closure for shifting said
flow-controlier to its forward position to advance
said ram means upon its forward ejection stroke,
electrically operative means responsive to the
completion of sald ejection stroke for shifting
said flow-controller to its return position to re-
tract sald ram means, said electrically operative
short-stop-moving means being responsive to the
travel of sald ram means upon its forward stroke
for placing said short stop in its operative posi-
tion, and electrically operative means responsive
to the travel of sald ram means to a predeter-
mined position on its return stroke for shifting
said flow-controller to its forward position
whereby to automatically repeat an indetermi-
nate number of operating cycles of said press
system.

' WALTER ERNST.

LESLIE 8. HUBBERT.
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