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This invention relates to screw operated presses for
compressing pulverized clay or like material into tile and
other compact articles adaptable to press and- die ‘pro-
duction.

One of the principal objects of the present invention
is to provide automatic control for screw operated presses,
of conventional types, in which the cycles of operation,
such -as conveying the pulverized material to the die,
effecting the strokes of the plunger or ram -and ejecting
the completed articles from the die have heretofore been
manually controlled.

Another object of this invention is to provide means
in a screw operated press in which multiple impacts of
the ram and vibratory action of the box carrying the clay
dust or other powdered material to the die, as well as

the ejection of the presse d articles from the die, can be

automatically effected in repeated cycles after the press
has been started into operation.

A further, and important, -object of the present inven-
tion is to provide means in a screw operated press in
which multiple impacts of the ram of varying intensity
can be automatically effected in repeated cycles -after the
press has been started into .operation.

Another ‘ebject -of the invention is to provide means ‘in
a-press of the character mentioned of varying both -the
number of impacts and the-intensity of each impact -of
the ram in each cycle of automatic operation of the press.

A still further object .of the present invention is:to -pro-
vide means in a press .of the character -mentioned for
varyingthe number of short movements -or vibrations -of
the -clay or dust box in-coordination with the reciproca-
tive movements of the ram of the press.

In presses of the character mentioned ‘the various:mov-
able :members, such as the ram, the die case and-the -dust
box are commonly actuated directly or-indirectly by .com-
pressed -air cylinders centrolled by air valves ‘connected
to the cylinders and manually operated -to -effect ithe ire-
quired movements of such members. The general - -pur-
pose ‘of the present invention -is to provide -controls for
the values referred to by means of which -they will ‘be
automatically -actuated to effect coordinated movements
of the movable members, to accomplish the objects al-
ready mentioned. Such controls may <include electrically

operated valves-for the air cylinders and switches actuated
by certain movable parts of the :press for controlhng the
valves; or .poppet ‘type valves may be employed for the
air cylinders with movable parts of the Dpress -arranged
for contact operation of the valves.

In the embodiment of my invention hereinafter -de-
scribed the air cylinders are -controlled by electrically
operated valves inciuded in a circuit ‘with electrical
switches which latter are actuated in cooperative sequence
by certain movable elements of the press, to accomplish
the objects referred to.

Other objects and advantages: of the -present invention
will be apparent from the:following- spe<:1ﬁcat10n in which
reference is made to the-accompanying; drawings: forming
a part hereof, in which

2

Fig. 1 is a'front elevation of a screw operated press for

- forming clay tile, and showing some of the electrical
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switches for effectlng automatic control of certain op-
erations of the press;

Fig. 2 is a side elévation of the press shown in Fig. 1,
and showing additional electrical switches and other ele-
ments included in"the automatic press control circuits;

Fig. 3 is a detail sectional view showing the press ram
and die;.

Fig. 4 is a diagram showrng the electrical circuit,
switches and other elements in the atitomatic press opera-
tien controls

Fig. 5 is a schematic view of a sequence relay included
in the electrical control system;

Fig. 6 is a side view of the relay shown in Fig. 5; and

Fig. 7 is a ‘detail view of one of the electrical swrtch
showing ‘the means of ad]ustablhty of each switch.

Referring to the drawings in which like numerals desig-
nate like parts in the several views, it is to be understood
that the press and operating units thereof are of con-
ventional design and that the present invention resrdes in
the combination with such a press of certain means at-
tached or applied thereto for automatic operational eon-
trol of the press; and also to provide simple ad]ustments
which will cause the press to duplicate any opération in
any predetermined sequence within the power lumtatlons
of the press to which the control means are applied.

The particular press shown in the accompanying draw-
ings is of the screw compression type and includes a base
10 carrying a stationary die member 14. An 1mpact
member 16 for the die member is mounted on the 1dwer
end of a plunger or ram 18 slidably mounted in a bearing
20 fixedly, but adjustably, mounted on statlonary fods
22 carried by the base 19. This ram 18 is actuated by a
screw 24, having on its lower end an enlarged head 26
shdably mounted in a bore 28 in the plunger 18. The
bore is closed at its lower end and has therein an impact
plate 30 for abutment with the head 26 end of the screw
24. The head 26 is shorter than the bore to provide an
axially extending space 32 to afford lost motion between
the head and: the impact plate as the ram recrprocates
The screw 24 extends through a stationary screw-threaded
bearing member 34 carried by the rods 22, and the upper
end of screw 24 is rigidly keyed to a fnctron wheel 36.
Friction disks 38 and 40 are mounted on an axially shift-
able shaft 42 which is ]ournaled in bearmgs 44 and 46
carried by bearing member 34, one of said disks ‘being
disposed on each side of friction wheel 36. -Outwardly
of -disk 38 on shaft 42 is a pulley 48 carrying a belt 50
which -extends to a drive pulley 52 on an electric motor
54, which motor is- mounted on bearing member 34,

Support arms 56 are carried by shaft bearing 44, and
pivoted between .these arms is a lever 58 which is con-
nected .at its upper end to a clutch 60 mounted on shaft
42 between thrust-collars 62. The opposite end of lever
58 iis connected to a double clevis 66 near its upper end
and is connected at its lower end to the outer end of a
piston rod 68 of a piston 70 (shown dotted) of an air
cylinder 72, the latter being pivoted to a 4-way solenoid
piloted air operated valve 74. "This valve has three elec-
trical -connections, 776, 78, and -80. ‘When the ¢lectrical
circuit:to connectron 76 is-closed the valve dlrects a1r to
the lower end of the piston and causes it to move up-
wardly ‘provided that solenoid - prloted air -valve 75, here-
inafter described, has been shifted in-the manner fo -be
described. When the circuit to connection 78 is- -closed
it causes.the valve 74 to direct air pressure to the upper
end of piston 7@, causing the prston to move downward-
ly, if valve 75 has been shifted in the. manner to be de-
scribed. .Connection 80 is to the ground.

Valve 75 is mounted 'below and in communication
with valve 74 and it has three electrical connectiens, 77,
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79 and 81. When the electrical circuit to connection
77 is closed air is directed to and through valve 74 to air
cylinder 72. When the circuit to connection 79 is closed
air is exhausted from valve 74 and cylinder 72, thus
relieving any pressure exerted by air cylinder 72 in either
direction. Connection 81 is to the ground.

Another air cylinder 82 is rigidly attached to the base
10 and has a piston 84 (shown dotted in Fig. 1) con-
nected by piston rod 86 to a cross support 88, which car-
ries at each end an upwardly extending rod 90 projecting
through ‘a bushing 92 in base 10 to a mold fcrming
member or die case 94, which is slidably mounted over
the die member 14. A 4-way solenoid piloted air oper-
ated valve 96 is carried by cylinder 82 and has three
electrical connections, 98, 100, and 102. When the cir-
cuit to connection 98 is closed air pressure will be- di-
rected to the upper end of piston 84, causing it to move
downwardly. When the circuit to connection 100 is
closed air pressure will be directed to the lower end of
piston 84, causing it to move upwardly. Connection 102
is to the ground.

Another air cylinder 104 has a piston 106 connected
by piston rod 108 to a dust box or material conveyor
member 110. A 4-way solenoid piloted air operated
valve 112 carried by the outer end of cylinder 104 has

three electrical connections, 114, 116, and 118. When.

the electrical circuit to connection 114 is closed air pres-
sure will be directed to the inner end of piston 106, caus-
ing it to move outwardly, or toward the die case 94.
When the circuit to connection 116 is closed air pressure
will be. directed to the outer end of piston 106, causing
it to move inwardly, or. from die case 94. Connection
118 is to the ground.

The dust box 110 consists of a rectangular frame,
open at top and bottom and provided with a plurality
of transverse rods 120. The frame is slidable on. a sup-

port plate 122 upon which the clay dust_or other mma-—
texrial £ i =
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In describing the automatic action of the press, it will
be assumed that the clay dust box 110 carried by piston
rod 108 of air cylinder 104 is in its withdrawn or starting
position, as shown in the diagrams, Fig. 4. In this posi-
tion the two-way contact dog 128 on rod 108a carried
by piston rod 108 is in contact with switch la, holding
For convenience in the initial starting
of the press into operation a starting switch 130, which
is self-opening, is manually depressed. This directs elec-
tric current throngh connection 114 of the 4-way sole-
noid piloted air operated valve 112 on air cylinder 104 .
causing air pressure to flow into the jnner end of cylin-
der 104 and force piston 106 and dust box 110 outward~
ly in the direction of arrow 132 (Fig. 4) until the dust
box, containing the clay dust to be pressed into the tile
or like product, reaches a position above die case 94.
Immediately after dust box 110 -starts outwardly the
switch 1a is released by dog 128 and returns to its closed
position, thus providing electric current to timing relay
136 and to contacts 131 and 133 in the relay, (Fig. 4)
which are held in closed position by contact member
135, thus directing current to close circuit 138 to switch
24. During the outward travel of contact dog 128 on
rod 108z it actuates switch 2a, which has no effective
action at this time for the reason that the dust box 110
is - already moving outwardly. However, when dog
128 reaches switch 3¢ it directs current through connec-
tion 100 of solenoid piloted air operated valve 96 on air

" cylinder 82, causing the piston 84 in said cylinder con-

30

nected to die case 94 to be forced upwardly, thereby
lifting the die case on die member 14 to provide cavities,
or mold, 124 to contain the quantity of clay dust required
to form a tile or other article to be pressed into form.

At the same instant when die case 94 is forced up-

wardly, as already’ described, the contact dog 128, in

actuating switch 3a, also directs current to connection
116 on the return side of valve 112, thereby causing

The mplate IZZ is moounted on
with

the upper surface of die case
dust can easily be moved tramsversely over ‘the die
cavities 124. The dust box is guided toward and from
the die case by guides 126. This box not only conveys
clay dust to the die cavities but also serves as a wiper to
level the upper surface of the dust in the die by removing
surplus dust, when it is withdrawn from the die case.

It has been found in actual practice that a more
perfect clay tile can be produced by performing two im-
portant operations. - The first is to subject the dust box
to a cycle of reciprocal or vibratory movements at a
predetermined speed after it has been moved over the
die cavities with the dust for a new operation. Under
such vibration the rods 120 break up any lumps that may
have been formed in the moist dust and insure that there:
will be no faults in the completed tile. = The second oper-~
ation is first to subject the clay dust to a light compres-
sive action by die impact member 16 at a predetermined
speed in order that air not be trapped within the die,
but of sufficient power to force air out of the dust and
compress it. This action may be followed by two im-
pacts, each of successively increased power, through
strokes of the screw 24 and ram 18. Such operations.
have heretofore been either. manually controlled, or con-
trolled with manually operated valevs on air cylinders,.
thus rendering them not only extremely tiresome to the:
operator, but also greatly lacking in the uniform com-
pactness of the tile and in an efficient rate of production.

In the embodiment of the invention shown in the ac-
companying drawings, twelve electrical switches are em-
ployed, in the automatic control, these switches being
designated as switches 1, 2, 3, 4, 5, 6, 7 and 8, carried
by the base 10 of the press, and 1a, 2a, 3z and 4a, car-
ried by the dust box 110 and associated members. In the
diagram, Fig. 4, all of the switches and other control ele-
ments are indicated in schematic relation.
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ABA CFisms- <
;:%?:t;;:s‘;;’trﬁ svfiltzvhve;;rhlis directs current through con-
nection 114 of valve 112, which causes this valve to re-
verse the flow of air pressure and return dust box 110
to a position over die case 94, before a full inward stroke
of piston 106 is completed.’ Dog 128 then again actu-
ates switch 3a and reverses the direction of piston move-
ment, thereby causing a back and forth, or vibratory
movement of dust box 116 over die case 94, which, dur-
ing such movements, shakes out into cavities 124 the
quantity of clay dust required for the tile or other article
to be pressed into form. The number of vibratory move-
ments is controlled by the timing relay 136, which, in
the embodiment of the invention shown, is preset to ef-
fect a predetermined number of reversals of movement
of piston 106, which carries clay dust box 110. This
relay then opens circuit 138 by moving contact member
135 to a position between contacts 137 and 139 (Fig.
4) thus permitting contact dog 128 to return past switch
2q to its starting position, thereby opening switch i1a and
breaking the circuit to relay 136 and circuit 138, which
permits contact member 135 to return to its original posi-
tion between contacts 131 and 133. = As the clay dust
box 110 leaves die case 94 on its final inward stroke, it
wipes away from the molds all surplus clay, leaving the
outer surface of the clay dust in a level and smooth con-
dition.

When piston 106 returns to its starting position a one-
way contact dog 140 carried by dust box 110 -actu-
ates switch 4a. This directs current through connection

78 of valve 74 on cylinder 72, having therein the piston
70, which is forced downwardly, and thereby, through
the several linkage connections 64, 66, 58 and 142 and
clutch 60, causes shaft 42, on which friction disks 38 and
40 are mounted, to be axially shifted to force disk 38
into contact with friction wheel 36, which is keyed to
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screw- 24: When friction disk 38, which is. driven by
motor 54, engages wheel 36 the screw 24 is rotated. clock-
wise, as viewed in top plan, thus forcing the plunger or
ram 18 downwardly toward. cavities 124, containing. the
clay or other powdered material to be pressed.

Friction wheel 36, during its. downward movement
comes into contact with a roller 144 on a-vertically dis-
posed rod 146, which is slidably mounted under compres-
sion of spring 148 in a stationary casing 159. Rod 146
is provided with an adjustable stop collar 156 which
limits the upward movement of this.rod. Adjustment is
thus provided to compensate for various die settings,
various amounts of screw travel and.cther press settings
necessary in normal operations. A: double contact dog
152 is adjustably mounted on rod 146.. This dog actu-
ates switches 1, 3, 4, 5, 2 and 6, in cooperation with a
sequence relay 153 (Figs. 5 and 6) mechanically held in
effecting multiple impact actions of plunger 18, which
will.now be described:

The wheel 36 upon its initial downward stroke of -the
multiple cycle forces double contact dog 152 into con-
tact with, switch I, which is a one-way roller operated
switch actuated only on downward: movement of rod
146, thus directing current through connection 79 of 4-
way solenoid piloted air valve 75, causing this valve to
reverse and shut off the flow of air pressure to cylinder 72
and further exhaust the high pressure air in cylinder 72.
This relieves the pressure of friction disk: 38 against
wheel 36, thus permitting the momentum of wheel 36,
screw 24 and ram 18 to power the ram through the re-
maining portion of its downward movement. The dis-
tance of downward travel on the first stroke, during
which the friction wheel 38 is engaged against wheel 36,
determines ‘the force of impact at the end of the ram
travel: The force of impact is adjustable by this-method,
varying from full power of the press to as light as that
effected by permitting wheel 36, screw 24, and ram 18 to
-coast from a raised position to the limit of dépth in the
-die by their weight alone.

Double contact dog 152 next comes into contact with
:switch 3, thereby directing current to reset coil 161 of
sequence relay 153 thus causing holding latch 155 to te
lease and allow spring 163 to return contact 157 to posi-
ition XY (Fig. 5), if for any reason return has not been
previously effected. Double contact dog 152 next comes
into contact with switch 4, which has ne effective action
at this time because current to this switch is provided

only when contacts A and B of sequence relay 153 are -

closed.

Double contact dog 152 next comes into contact with
switch 5 which also has no. effective action at this time
because current to this switch is provided -only when con-
tacts A and B in the sequence relay 153 are closed.
Double contact dog 152 next comes into contact with
switch 2 and switch 6. Switch 2 provides current to in-
dex coil 159 of sequence relay 153 (Fig. 5), which
moves the contacts of the sequence relay, closing member
157 in the sequence relay between contacts A and B, held
in place by latch 155 as current is released, thus provid-
ing current to switch 5. Switch 6 directs current through
connection 77 of solenoid piloted valve 75, permitting
air pressure to flow to valve 74 and connection 76 of
valve 74, causing this valve to reverse the flow of air
pressure in cylinder 72, thereby forcing piston 70 up-
wardly. This effects withdrawl of disk 38 from contact
with friction wheel 36 and forces disk 40 against wheel
36. That causes wheél 36 to reverse its direction of ro-
tation to counter-clockwise and moves screw 24 .up-
wardly. However, becanse of the lost motion space 32
between head 26 of the screw 24 and the impact plate 30
of the ram 18 the ram will remain stationary with the
impact member 16 in cavities 124 until later when the
‘upper end of head 26 engages the plate 184 on the up-
per end of the ram. When wheel.36 revolves courter-
clockwise the screw. 24 causes it to move axially in an
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upward direction. - Rod 146 being. slidable. and. titged
upwardly by spring 148 this rod moves.upwardly. with
wheel 36 until dog 152 comes into contact with switch
5. Switch- 5 with current now provided through, con-
tacts A and B in sequence relay 153 directs current to
connection 78 of valve 74 on cylinder 72 having there-
in the piston 76, which is forced downwardly, and there-
by, through the linkage connections 64, 66, 58 and 142
and clutch 60, causes shaft 42, on which friction disks.
38 and 40 are mounted, to be axially. shifted to-force
disk 38 into contact with friction wheel 36, which is
keyed to screw 24. When friction disk 38, driven by
motor 54, engages wheel 36 the screw 24 is rotated clock-
wise, thus forcing the screw 24 again downwardly and
effecting impact of head 26 against impact plate 30;
which at this time is in cavities 124.

At the end of the downward stroke, of screw 24. the:
double contact dog 152 again actuates switches 2:and
6. Switch 2 provides current to index coil 159 of se-
quence relay 153, thereby moving: the closing contact-
member 157 from its mechanically held position between

* contacts A.and B fo contacts Al and Bi where it-is again
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mechanically held. Switch 6 reverses the flow of air pres-
sure in cylinder 72, and thus -causes screw 24-and wheel
36.to rise & second. time, thereby bringing deg 152 -again
into contact with switch 5, which at this time has no:
effective action because the contacts which were pre-
viously closed on A .and B:are then open. The ram 18
and impact member 16 remain stationary, as previously
mentioned. Dog 152, by-passing switch 5, comes into
countact with switch 4, te- which current is provided to
contacts. AL and B1, closing contact member 157 of se-
quence relay 153, directing current to -connection 78 of
valve 74 and causing .a third impact of head. 26 against
impact plate 3@, which at this time is in -cavities 124.
Because of the greater distance-of travel between switches
6 and 4, the third impact is greater than that which was
provided by helding friction -disk 38 against wheel 36
between switches 5 and 6. The distance between. switches
4 and 5 and switch 6, at depth of movement .of head 26
permits adjustment necessary to regulate the force of iin-
pact on the head 26-on plate 39.

As the third impact occurs, switches 2 and..6 are again
actuated. Switch 2 sends contact clesing member 157
in sequence relay 133 to.a new postiion between contacts
A2 and B2 where it is mechanically held, opening con-:
tacts A1 and B1 which it had previously held closed.
Switch 6 repeats its previous operation, sending wheel
36 and screw 24 upwardly. However, this time both
switches 4 and 5 have no effective .action because cur-

' rent which was provided to these switches through closed

contacts A and B, Al and B1, in sequence relay 153, are
now open with contact closing member 157 in its A2, B2
position. As screw 24 moves upwardly the head 26 en-
gagss plate 18a, lifting impact member 16 from .die ‘14
and out of cavities 124. Continuing its upward travel,
dog 152 actuates switch 3, directing current to reset coil
161 of sequence relay 153, releasing holding latch 155,
and permitting the spring 163 of contact ‘member 487 to
return this member to its XY position for a new cycle
of .operation. As plunger 18 closely approaches -its final
upward position a one-way dog 168 is attached to a power
release lever 158 makes contact with switch 7 when ram
18 is lifted toward its uppermost position by the screw
24 on its third, or complete, upward axial movement,
thus directing current through connection 98 on valve
9@, thereby causing this valve to reverse the flow of ajr
pressure in cylinder 82, and forcing die case 94 to its
down, or stripped position to free the completed tile for
removal from the die.

The power release lever 158 has a sloping outer end
169, which, in its extreme uppermost position, only, en-
gages a roller 162 on lever 464, which projects through
double clevis 66. This imparts a slight axial shift to
shaft 42 sufficient to break contact between disks 38 and
40 and friction wheel 36. The purpose of this action is
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to bring the actuating means for screw 24, ram 18 and
impact plate 16, into a neutral, or idle position. = The

upper surface of wheel 36 at the same time comes into
contact  with an air  operated brake shoe 166, which

abruptly stops rotation of this wheel.

During movement of die case 94 toward its
SRECa By S Har 173 haounted on one ot the Zods 96,
attached to the die case, and it actuates switch 8 which
directs current through connections 114 of valve 112 and
admits air pressure into the inner end of cylinder 164,
thereby causing piston 106 to force clay dust box 110
back over die case 94, at which time the forward edge of
the dust box will push the completed tile from the sur-
face of the die member 14, which is then substantially
flush with the upper surface of the die case. This corre-
sponds to the initial starting of the cycle of operations
of the press effected by the closing of switch 130, as

previously described. From this stage the various cy-

cles of operation will continue until the press is stopped.

by the opening of switch 174.

The switches between starting and stopping switches
130 and 174, designated generally by the numeral 154,
are for various purposes, including breaking the electric
circuit for safety, moving die case up and down, mov-
ing the ram up and down and single automatic opera-
tion.

It should here be explained that one-way switch con-
tact dogs 140, 168 and 170 are pivoted to ride idly over
the contacts of their respective cooperative switches 4a,
7a and 8a when moving in one direction, and they ac-
tuate said switches only when moving in the direction in-
dicated by arrows 4b, 7a and 8a respectively. There-
fore, in the diagram (Fig. 4), dog 140 is shown in the
position immediately following actuation of switch 4a
upon the inward, or withdrawn, movement of dust box
110; dog 168 is in its uppermost position and will actuate
switch 7 only upon its upward movement after first be-
ing lowered below the contact of switch 7 by down-
ward movement of ram 18; and dog 170 will actuate
switch 8 only upon its upward movement after first be-
ing lowered below the contact of switch 8. As shown in
Figs. 1 and 4, dog 170 has just actuated switch 8 through
a partial downward movement of die case 94, causing
the collar 172 to depress the outer end of the pivoted
dog 170.

Each of the switch contact dogs 128, 140, 152, 168
and 170 is adjustable relative to its associated switch or
switches to permit variation of the sequence of move-
ments of the different units controlled by said switches.
Each of the switches, 1, 2, 3, 4, 5, 6, 7, 8, 1a, 24, 34, and
4a, is also adjustable relative to its support in coopera-

tion with the contact dogs.
SW’tches Az, 2a 3a and 4a oy ‘bc att:xchcd 2= bar

Yé‘&c’c’oﬁt‘éﬁfgg 3’%’5’;??‘5Z‘yatﬁgsafdﬂ;c"q?&gg ?ei’a?“sis”f
together with coils, pipes and valves for supplying com-
pressed air to the air cylinders 70, 82 and 104.

From the foregoing description it will be seen that T
have provided effective means for automatic control of a
screw operated press of the character described whereby,
after the operator starts the press into operation by
manually closing switch 130, it will automatically func-
tion through repsated cycles of operation until it is
stopped by the opening of switch 174. During such cycles
of operation the only other manual effort required of the
operator will be to fill the clay dust box 110 with clay
dust upon each return of the box to its withdrawn, or
starting position. Moreover, 1 have provided means
whereby the number of impacts of the ram 18, the in-
tensity of the impacts and the vibratory movements of
the dust box can be varied as may be best adapted for
the products to be pressed into form by the press.

It will be seen also that an important feature of the
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unprovement described is the infinite variations in impact
force of the ram 18 which may be effected because of

the cooperative relation of the clutch-control with the

screw type compression press and the means of limiting
or adjusting- the stroke length, ram travel and momentuam
ustrated and described i xs
adapted which can

of impact opcratxons in which the variatioo of the
force (of impacts in a cycle of operations is necessary or

advisable.

As already mentioned, the air valves for control of
the operation of the ram 18, particularly, may be of the
poppet type and operated by direct abutment with
elements actuated by contact with the lower face of the
friction ‘wheel 36, instead of by electrically -controlled
valves., Such modified means of operation is believed
to be obvious, and is, therefore, not illustrated.

Since various changes in the construction and arrange-
ment of the control elements, which can either be built
into a new press or attached to new presses which are
already in use, may be made without departm" from the
spirit. and scope of my invention as defined in the ap-
pended claims, it should be understood that the specific
constructions and arrangement shown and described are
intended to be illustrative only and not restrictive thereto.

I claim:

1. In a screw operated press-of the type including a
base, a pair of power driven horizontally shiftable friction
disks journaled on said base, a horizontally arranged
friction wheel mounted on said base between the opposed
faces of said disks and carrying an axially aligned screw
threadedly mounted in said base for rotary and reciprocal
axial movement therein, said screw carrying a ram, a tile
forming die member on said base axially opposed to said
ram, means for supplying clay dust to said die member,
a plurality of mechanical elements connected in series
with and  adapted for alternately shifting said friction
disks into and out of contact with the periphery of said
fraction wheel to effect reciprocal movement of said
screw and ram, an air pressure cylinder mounted on said
base and having therein a piston connected with and
adapted for actuating said mechanical elements in shift-
ing sajd disks, as aforesaid, automatic control for the
axial movements of said screw and ram comprising in

combination an -electrical circuit,” a source of electric

current therefor, an electrically actuated valve in the
electrical circuit connected with said air pressure cylinder
for controlling the movements of the piston therein, a
sequence relay in said circuit for sequentially controlling
the operation of said electrically actuated valve, a
plurality of electrical switches in said circuit mounted on

said base, a switch contact member movably mounted on

said base in opposed relation to the lower side of said
frictiom  wheel and adapted for vertical . movement by
cont—.‘lct Wxth threx lowcr side of said wheel upon downward
member being prowvided
SRR TR ATt adapted for alternately actuating

each of said switches in the operation of said relay and
valve in effecting - automatic predetermined  reciprocal
sequential movements of said ram in the operations of
pressing a supply of clay dust in said die member into a
tile; and resilient means mounted on said base and en-
gaging said contact member for automatically returning
sajd member to its uppermost position when said friction
wheel moves to its uppermost position.

2. In a screw operated press of the type including a
base, a pair of power driven horizontally shiftable friction
disks journaled on said base, a horizontally arranged
friction wheel mounted on said base between the opposed
faces of said disks and carrying an axially aligned screw
threadedly mounted in said base for rotary and reciprocal
axial movement therein, said screw carrying a ram, a tile
forming die member on said base axially opposed to said
ram, means for supplying clay dust to said die member,
a plurality of mechanical elements connected in series
with and adapted for alternately - shifting said friction
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disks into and out of contact with the periphery of said
friction wheel to effect reciprocal movement of said screw
and ram, an air pressure cylinder mounted on said base
and having therein a piston connected with and adapted
for actuating said mechanical elements in shifting said
disks, as aforesaid, automatic control for the axial move-
ments of said screw and ram comprising in combination
an electrical circuit, a source of electric current therefor,
an electrically actuated valve in the electrical circuit con-
neted with said air pressure cylinder for controlling the
movements of the piston therein, a sequence relay in said
circuit for sequentially controlling the operation of said
electrically actuated valve, a plurality’ of electrical
switches in said circuit mounted on said base, a switch
contact member movably mounted on said base in op-
posed relation to the lower side of said friction wheel
and adapted for vertical movement by contact with the
lower side of said wheel upon downward movement
thereof, said contact member being provided with a
contact element adapted for alternately actuating each
of said switches in the operation of said relay and valve
in effecting automatic predetermined reciprocal sequential
movements of said ram in the operations of pressing a
supply of clay dust in said die member into a tile, an
electrically actuated auxiliary air pressure valve in the
electrical circuit with and in air communication with the
first mentioned electrically actuated valve and with said
sequence relay said auxiliary valve being controlled by
switches mounted on said base and actuated by the afore-
said contact element of said contact member and co-
operative with said air pressure cylinder and said mech-
anical elements for effecting the release of said friction
wheel from contact with said disks at a predetermined
point during a downward movement of said screw and
ram; and resilient means mounted on said base and
engaging said contact member for automatically return-
ing said member to its uppermost position when said
friction wheel moves to its uppermost position.

3. In a screw operated press of the type including a
base, a pair of power driven horizontally shiftable fric-
tion disks journaled on said base, a horizontally arranged
friction wheel mounted on said base between the opposed
faces of said disks and carrying an axially aligned screw
threadedly mounted in said base for rotary and reciprocal
axial movement therein, said screw carrying a ram, a
tile forming die member on said base axially opposed
to said ram, means for supplying clay dust to said die
member, a plurality of mechanical elements connected
in series with and adapted for alternately shifting said
friction disks into and out of contact with the periphery
of said friction wheel to effect reciprocal movement of
said screw and ram, an air pressure cylinder mounted on
said base and having therein a piston connected with
and adapted for actuating said mechanical elements in
shifting said disks, as aforesaid, automatic control for the
axial movements of said screw and ram comprising in
combination an electrical circuit, a source of electric cur-
rent therefor, an electrically actuated valve in the elec-
trical circuit connected with said air pressure cylinder
for controlling the movements of the piston therein, a
sequence relay in said circuit for sequentially controlling
the operation of said electrically actuated valve, a plu-
rality of electrical switches in said circuit mounted on
said base, a switch contact member movably mounted
on said base in opposed relation to the lower side of said
friction wheel and adapted for vertical movement by
contact with the lower side of said wheel upon down-
ward movement thereof, said contact member being pro-
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vided with a contact element adapted for alternately
actuating each of said switches in the operation of said
relay and valve in effecting automatic predetermined
reciprocal sequential movements of said ram in the opera-
tions of pressing a supply of clay dust in said die member
into a-tile, said switches being adjustable on said base
for the purpose of varying the timing of actuation of
said switches; and resilient means mounted on said base
and engaging said contact member for automatically re-
turning said member to its uppermost position when said
friction wheel moves to its uppermost position.

4. In a screw operated press of the type including a
base, a pair of power driven horizontally shiftable fric-
tion disks journaled on said base, a horizontally arranged
friction wheel mounted on said base between the opposed
faces of said disks and carrying an axially aligned screw
threadedly mounted in said base for rotary and reciprocal
axial movement therein, said screw carrying a ram, a tile
forming die member on said base axially opposed to said
ram, means for supplying clay dust to said dic member,
a plurality of mechanical elements connected in series
with and adapted for alternately shifting said friction
disks into and cut of contact with the periphery of said
friction wheel to effect reciprocal movement of said screw
and ram, an air pressure cylinder mounted on said base
and having therein a piston connected with and adapted
for actuating said mechanical elements in shifting said
disks, as aforesaid, automatic contrel for the axial move-
ments of said screw and ram comprising in combination
an electrical circuit, a source of electric current therefor,
an electrically actuated valve in the electrical circuit con-
nected with said air pressure cylinder for controlling the
movements of the piston therein, a sequence relay in said
circuit for sequentially controlling the operation of said
electrically actuated valve, a plurality of electrical
switches in said circuit mounted on said base, a switch
contact member movably mounted on said base in op-
posed relation to the lower side of said friction wheel
and adapted for vertical movement by contact with the
lower side of said wheel upon downward movement there-
of, said contact member being provided with a contact
element adapted for alternately actuating each of said'
switches in the operation of said relay and valve in
effecting automatic predetermined reciprocal sequential
movements of said ram in the operations of pressing a
supply of clay dust in said die member inio a tile, said
contact element on the contact member being adjustable
theréon; and resilient means mounted on said base and
engaging said contact member for automatically return-
ing said member to its uppermost position when said fric-
tion wheel moves to its uppermost position.

5. An automatic control for the operations of a press
ram according to claim 1 in which the switch contact
member consists of a rod slidably mounted on said base
below and in perpendicular relation to the opposed side of
said friction wheel for abutment of said wheel against
the end of said rod.
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