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To all whom it may concern:

Be it known that I, Epmounp W. Zew, a
citizen of the United States, and a resident
of Newark, in the county of Essex and State
of New Jersey, have invented new and use-
ful Tmprovements in Tile Presses, of which
the following is a specification.

This invention relates particularly to tile
presses in which an upper die cooperates
with a lower die comprising a central por-
tion and a frame around said central por-
tion, said frame and central portion being
relatively movable. and cooperating to form
a receptacle or cavity for the material to be
pressed into 'tile. )

There are thre¢ methods commonly used
for pressing tile each differing in the time
and character of the cooperation of the up-

- per die and the lower die and the relative
movement of the parts of the lower die in
the formation of a tile. One method which
is used to produce wall tiles consists in the
utilization of a stationary central portion or
post for the lower die surrounded by a frame
slidable’ longitudinally thereof which is
adapted to be positioned with its top above
the top of thé said central portion to form a
die cavity to receive the material of which
the tile is to be formed. The frame is held
in this position while the upper die in the
form of a plunger is forced into the die
cavity to press the material, after which the
upper die is raised and the frame lowered

to bring its top flush with the top of the -

central portion to remove the tile. Another
method consists in the use of the same die
apparatus with the frame and post initially
positioned as in the first method. As the
upper die descends it enters the die cavity
only a slight amount and then forces the
frame downwardly with itself to press the
tile, after which the upper die is raised and
the frame moved further downwardly by
other means to bring its top flush with the
top of the central portion to remove the
tile. The third method commonly used to
make emery wheels consists in the use of a

stationary frame and a movable central por-

tion or post, the said post being initially po-
sitioned with its top below the top of the
frame to form the cavity. The upper die

enters the cavity as in the first-mentioned

method to press the tile, after which the

said upper die is raised and the central por-

tion of the lower die raised to bring its top 55
- flush with the top of the frame to remove
the tile.

The objects of my invention are to provide
improved power means for producing the
said relative movements of the frame and 60
central portion of the lower die; to provide
automatic means controlled by the move-
ment of the upper die for lowering the lower
die frame and raising the central portion of
the lower die to remove the tile; to provide 65
pneumatic power means for producing said
relative movements of the parts of the lower
die; to thus provide a cylinder and piston’
construction connected with said lower die
frame or the central part of the lower die 70
and improved valve means for admitting .
and releéasing fluid pressure to and from said
cylinder and piston; to provide such a con-
struction in which the valve means is auto-
matically actuated by movement of the up- 5
per die, and to obtain other results and ad-
vantages as may be brought out by the fol-
lowing description. ‘

Referring to the accompanying drawings,
in which like numerals of reference indicate 80
the same parts throughout the several views,

Figure 1 is a front elevation of a tile press
cohstructed in accordance with my inven-
tion;

Figure 2 is a transverse vertical sectional 85
view through the same, portions being shown
in side elevation;

Figure 3 is an enlarged vertical sectional
view through the cylinder and piston. for
actuating the parts of the lower die; 20

Figure 4 is an enlarged transverse verti-
cal sectional view through the valve for con-
trolling the movement of the piston shown
in Figure 3; :

Figure 5 is a horizontal sectional view 05
taken on the line 5—5 of Figure 4; _

Figure 6 is a similar view taken on the
line 6—6 of Figure 4;

Figure 7 is a fragmentary front elevation
of the lower portion of the press showing 160
a modified construction;

Figure 8 is a side elevation of the con-



struction shown in Figure 7, portions being
broken away;

Bigure 9 is a fragmentary sectional view

_ through the lower die shown in Figure 7
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showing the upper die pressing a tile within
the same, and

Figure 10 is a fragmentary side eleva-
tion of the lower die and bed of the press
showing a modified construction.

Pigures 1-6 inclusive illustrate an em-
bodiment of my invention for carrying out
the first of the above mentioned methods
of pressing tile, the reference character 1
the bed of the press supported
upon suitable legs 2. Upon said bed are
spaced uprights 3, 3, between which slides
a head 4 carrying the upper die 5. The
lower die comprises a central portion or
post 6 fixed upon the bed 1 of the press,
and a frame 7 surrounding said central
portion and fitting slidably thereon to move
vertically longitudinally thereof. 1 have
shown dies adapted to make one square tile
at a time, but it will be understood by
those skilled in the art that the shape
and the number of tiles made at one time
may be varied as desired.

The frame 7 is fixed, as by nuts 8, 9,
upon the upper ends of supporting rods
10, 10, which extend slidably downward
through spaced guideways at the top and

bottom. of the bed 1 below said bed, the

lower ends of said rods being connected
by a cross-head 11. A piston rod 12 is
fixedly connected to said cross-head sub-
stantially centrally between the rods 10, the
piston rod passing through a cylinder 13
secured to the bottom of the bed 1 and
being connected to a piston 14 slidable in
said cylinder. The frame 7 is held in its
normal upper position with its top above
the top of the central portion 6 by means
of fluid pressure beneath the piston 14,
the upward movement of the frame being
limited by suitable stops, such as the bolts
15 on opposite sides of each of the sup-

porting rods 10, the said bolts being fast

in the top of the bed 1 and projecting up
through plates 16 secured to the frame and
provided each with a head 17 above said
plate. As shown, the plates 16 are on the
supporting rods 10, between the frame and
one. of its clamping nuts 8 and 9, prefer-
ably the lower one, and each plate 1s par-

allel to the adjacent side of the frame so-

that its ends project beyond the side of
the frame to receive the bolts 15. Said
bolts serew into the bed 1 so that they are
adjustable in height to determine the up-
permost position of the frame as desired,

lock nuts being provided on said bolts to

make them fast when adjusted. It will
be understood that the uppermost position
of the frame is such that it extends above
the. central fixed portion 6 of the lower
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die so as to form therewith a mold or cham-
ber for the “dust” or material to be com-
pressed into tile, as shown in Figure 2.
The supply of fluid pressure to the cyl-
inder 13 is controlled by a valve 18 ver-

tically arranged and secured to the bottom"

of the bed 1 of the press. The valve com-
prises a piston 19 vertically reciprocable
within the valve casing and provided with
a stem or rod 20 projecting through oppo-
site ends of the casing. The casing is pro-
vided substantially centrally of its length
with an inlet port 21, and upon opposite
sides of said port 21 with ports 22 and
93 connected respectively by pipes 24 and
95 to the upper and lower ends of the cyl-
inder 13. The piston is provided with suit-
able packing members 26 and is of a length
just sufficient to extend between the ports
99 and 23, as shown in Figure 4. The
Jlower end of the valve is provided outward-
ly of the packing 26 with an exhaust port
97, and the upper end of the valve is pro-
vided with a similar exhaust port 28. The
upper end of the valve stem or rod 20 pro-
jects through the bed 1 of the press and is
connected to.one arm 29 of a bell crank
lever pivotally connected at 30 to one of
the uprights 3 of the press, while the lower
end of the rod 20 is pivotally connected
to a substantially horizontal lever 31 in-
termediate its ends, one end of said lever
being pivotally connected at 32 to an arm
on the valve casing, and the other end of
said lever being connected by a link 33 to
a foot lever 34 intermediate its ends, which
is pivotally connected at one end asat 36
to the support for the press.

In the operation of the machine the

_“dust” or material to be pressed into a tile

is deposited in the die cavity of the lower
die by a dust box 36, and the valve pis-
ton 19 is in position to admit fluid pressure
into the lower end of the cylinder 13 to
maintain the frame 7 in uppermost position.
The head 4 of the press then descends to
force the upper die or plunger 5 into the
die cavity of the lower die to press the
tile. The upper die 5 is then raised, and
in its ascent a pawl 37 pivoted on the head
4 engages an outwardly projecting stud
38 on the other arm 39 of the bell crank
lever thereby raising the valve piston 19
to allow the fluid pressure beneath the pis-
ton to exhaust through the port 27 and at
the same time admit fluid pressure to the
top of the piston so as to lower the die
frame 7 to bring its top flush with the
top of the central portion 6 of the lower
die. The speed of this movement.of the
die frame can be easily regulated by means
of a needle valve (not shown) in the fluid
pressure supply pipe. This downward
movement of the die frame is limited by
suitable . stops 40 which are shown as set
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screws adapted to engage the top of the

10

15

20

25

- 30

40

bed 1. The tile is then pushed from the
central portion 6 of the lower die by the
dust box 36 onto a suitable conveyor 41.
The operator then steps upon the treadle
34 to pull the valve piston 19 downward-
ly to exhaust the fluid “pressure at the top
of the piston and admit fluid pressure to
the bottom thereof to again raise the die
frame 7 to its initial position. The opera-
tion above described is then repeated to
form another tile. The pawl 87 on the head
4 is so pivoted that on the descent of the
head the pawl rides over the stud 38 on
the bell crank lever without affecting the
same, but on the ascent of the head 4 the
pawl engages a shoulder 42 so as to force
the arm 39 of the bell crank lever outwardly.

Figures 7-9 inclusive illustrate a modi-
fied construction of the press which is
adapted to perform the second of the above
described methods of pressing tile. In this
form of the invention the lower die frame 7

is counter-balanced by springs 43 interposed

between the cross-head 11 and the base - of
the press. In this form of the invention
the upper die 5 on its descent only slightly

_enters the die cavity in the lower die, the

said upper die forcing the die frame 7
downwardly with itself to compress the ma-
terial in the die cavity. To form a tile the
die cavity is filled as above described and
the head 4 moved downwardly. The die
frame 7 is held in its uppermost position by
fluid pressure under the piston 14, and as
the head 4 descends a pawl 44 pivotally
mounted on the head engages the stud 88
on the bell crank lever to move the valve 19
to release the fluid pressure under the piston.
The upper die 5 slightly enters the die cav-

- ity, the extent of this entry being limited by
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suitable stops 45 shown in the form of set

‘screws_which engage the top of the die

frame 7. The die frame is counter-balanced
by the springs 48, and as the lower die 5
descends it forces the die frame 7 down-
wardly against the action of the springs 43
into the position shown in Figure 9. The
upper die is then raised, and in ascending
the pawl 37 thereon engages the stud 38 on
the bell crank lever to admit fluid pressure
on the top of the piston 14. This pulls the
die frame 7 downwardly with its top flush
with the top of the central portion 6 of the
die, so that the tile may be pushed therefrom
by the dust box 86 as above described. This
downward movement of the die frame 7 may
be limited as above described by the set
screws 40, or similar set screws 46 may be
mounted in the bed of the press. The op-

-erator then steps upon the treadle 34 to

actuate the valve 19 so as to release the
fluid pressure from the top of the piston
and admit fluid pressure at the bottom there-

- of to force the die frame upwardly into

)

3

normal position. It will be understood that
the pawl 44 actuates the bell crank lever
only a sufficient amount to release the fluid
pressure beneath the piston 14, but if nec-
essary to prevent the springs 43 from fore-
ing the die frame 7 upwardly on the ascent
of the upper die, the pawl 44 may be so ar-

ranged as to admit a small amount of fiuid

pressure on the top-of the piston to counter-
act the action of the springs 43,

- In Figare 10 I have shown the press modi-
fied to perform the third of the above-men-
tioned methods. In this form of the inven-
tion the lower die frame 47 is fixed on the
bed 1 in any suitable manner as by means
of bolts 48. The central portion 49 of the
die is vertically movable through the frame
47, and ‘to provide automatic actuation of
the central portion 49 I may connect the
same to the npper end of the piston rod 12
which passes through an opening 50 in the
top-of the bed 1. 1t will be observed that in
this form of the invention the fluid pres-
sure in the cylinder 18 must be such as to
normally hold the central portion 49 in its
lowermost position, as shown in Figure 10,
For this purpose I reverse the pipes 24 and
25 from the valve 18 so that the pipe 51 from
the port 22 connects with the lower portion
of the cylinder, while the pipe 52 from the
port 23 connects with the upper end of the
cylinder. The valve piston 19 is normally
in position to admit fluid pressure to the top
of the piston 14 so as to hold the central
portion 49 of the die in its lowermost posi-
tion against the bed 1. In forming the tile
the “dust” is placed in the die cavity as
above described, and the upper die 5 is low-
ered and forced into the die cavity to press
the tile. As the upper die ascends the pawl
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37 engages the stud 38 on the bell crank _

lever to raise the valve piston 19 so as to
release the fluid pressure from the top of the
piston and admit the same to the under side
thereof. The fluid pressure thus forces the
central portion 49 of the lower die upwardly
to bring its top flush with the top of the
die frame 47 so that the tile can be pushed
therefrom by the dust box. This upward
movement of the central portion 49 is regu-

iated by suitable stops 53 which are shown .

in the form of set screws secured to the cen-
tral portion 49 and adapted to engage the
under side of the die frame 47. After the
tile is removeéd the operator steps upon the
treadle 34 to pull the die piston downwardly
so as to release the fluid pressure from be-
neath the piston 14 and admit fluid pressure
to the top thereof so as to pull the portion 49
of the die downwardly into normal position,

The upper die 5 of my improved tile press
can be reciprocated by any suitable means,
although I have shown the head 4 which
carries it secured to the screw 54 of a per-
cussion screw press of a suitable and well-
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‘the upper die

it has been found that two blows
“dust” or material being formed
into a tile are desirable to properly compress
the same and expel the air, and, as the up-

power.

per die must not be withdrawn from' the

frame of the lower die for the second blow,
I have, provided means by which the said
screw 54 can move independently of the up-
per die and far enough to withdraw up-
wardly after the first blow and descend upon
with a second blow. Refer-
ring to Figure 2 it will be seen that I have
provided the screw 54 with an enlarged head
55 which lies in a cylindrical socket 56 in
the cross head 4 and is held against with-
drawal by a keeper plate 57. The screw 54
thus has a limited movement independent of
the head, and for the second blow the screw
is withdrawn for not more than this limited
distance  and then brought down again
against the bottom of the socket 56. - This
enables a second blow to be struck without
breaking the “seal” formed by the upper die
with the frame 7, and yet said upper die can
be moved up and down with respect to the
lower die, when desired, as usual.

While T have shown and described several
possible embodiments of my invention, it
will be understood that this is mainly for
the purpose of illustrating the principles
thereof and that many modifications and
changes can be made in the detail construc-
tion of the press without departing from the
spirit or scope of the invention. For in-
stance, electromagnetic means might be uti-
lized in place of the cylinder and piston 13
and 14, an electromagnet having a movable
core being substituted for the cylinder and
piston with the movable core connected to
the cross-head 11, as is the piston rod 12.
An electric switch could be substituted for
the valve 18 and actuated in substantially
the same manner by means of the bell crank
and treadle 34, as above described. There-
fore, I do not desire to be understood as limit-
ing myself in the construction and use of
my invention except as required by the fol-
lowing claims when construed in the light
of the prior- art.

Having thus described the invention,
I claim is: ’ A :

1. Ina tile press, the combination of rela-
tively movable die members adapted to co-

what

operate to form a die cavity to receive ma- -

terial to be compressed, means cooperating
with said die members to compress said ma-
terial, power mechanism for producing rela-
tive movement of said die members in both
directions, means actuated by said compress-
ing means for controlling operation of said

- power means to produce relative movement

of said members in one direction, and man-
ually operated means for controlling opera-
tion of said power means to produce relative

1,503,819

movement of said die members in the other
direction.

9. Tn a tile press, the combination of rela-
tively movable die members adapted to co-
operate to form a die cavity to receive ma-
terial to be compressed, means cooperating
with said die members to compress said ma-
terial, power mechanism for producing rela-
tive movement of said die members in both
directions, means actuated by said compress-
ing means for controlling operation of said
power means in one direction, and manually
operated means for controlling operation of
said power means in the other direction, ac-
tuation of said manually operated means
returning the said automatic means to nor-
mal position. ~ -

3. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate in one relation to form a die cavity
to receive material to be compressed into
a tile and in another relation permit re-
moval of the tile, means cooperating with
said die members and movable into and out
of said cavity to compress said material,

ower mechanism for moving said die mem-
gers into both of said relations, and means

actuated by movement of said compressing.

“means out of said die cavity to control sai

power mechanism to move said die mem-
bers into said second-mentioned relation.
4. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate in one relation to form a die cavity
to receive material to be compressed into a
tile ‘and in another relation permit removal
of the tile, means cooperating with said die
members and movable into and out of said
cavity to compress said material, power
mechanism for moving said die members
into both of said relations, means actuated
by movement of said compressing means out
of said die cavity to control said power
mechanism to move said die members into
said second-mentioned relation, and man-
ually actuated means to control said power
mechanism to move said die members into

-gaid first-mentioned relation.

5. Tn a tile press, the combination of rel-
atively movable die members adapted to co-
operate in one relation to form a die cavity
to receive material to be compressed in a
tile and in another relation permit removal
of the tile, means cooperating with said die
members and movable into and out of said
cavity to compress said material, fluid pres-
sure mechanism for moving said die mem-
bers into both of said relations, valve means
for controlling “said fluid pressure mecha-
nism, and means actuated by movement of
said compressing means out of said die cay-

ity to actuate said valve means so ‘that said -

fluid pressure mechanism moves said die
members into said second-mentioned rela-
tion.
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6. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate to form a die cavity to receive ma-
terial to be compressed, means cooperating
with said die members to compress said ma-
terial, fluid pressure mechanism for produc-
ing relative movement of said die members,
valve means for controlling said fluid pres-
sure mechanism, automatic means actuated
by said compressing means for operating
said valve means to cause movement of said
fluid pressure mechanism in one direction,
and manually operable means for actuating
said valve means to cause movement of said
fluid pressure mechanism in the opposite
direction, - '

7. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate to form a die cavity to receive ma-
terial to be compressed, means cooperating
with said die members to compress the said
material, power mechanism for producing
relative movement of said die members,
means for controlling said power mecha-
nism, a bell crank lever having one arm
thereof connected to said control means and
the other arm adapted to be engaged by said
compressing means to actuate said control
means to cause relative movement of said
die members in one direction, and manually
operable means for actuating said control

means to cause relative movement of said '

die members in the opposite direction.

8. In a tile press, the combination of vel-
atively movable die members adapted to co-
operate to form a die cavity to receive ma-
terial to be compressed, means cooperating
with said die members to compress the said
material, power mechanism for producing
relative movement of said die members,
means for controlling said power mecha-
nism, a bell crank lever having one arm
thereof connected to said control means and
the other arm adapted to be engaged by said
compressing means to actuate said control
means to cause relative movement of said
die members in one direction, and man-
ually operable means for actuating said con-
trol means to cause relative movement of
said die members in the opposite direction,

_said manually operable means also return.

ing said bell crank to its initial position to
be engaged by said pressing means..

9. In a tile press, the combination of rela-
tively movable die members adapted to co0p-
erate to form a die cavity to receive material
to be compressed, means cooperating with

“said die members and movable into and out

of said cavity to compress said material,
power mechanism for producing relative
movement of said die members in both direc-
tions, controlling mechanism for said power
mechanism, means for actuating said con-
trolling mechanism to. cause said power
mechanism to produce relative movement

bell crank lever having one arm connected

B

of said die members in one direction and
hold them against movement in the other di-
rection, and means controlled by movement
of said compressing means into said die cav-
ity for actuating said controlling mechanism
to release said die members, said last-men-
tioned means being actuated by said com-
pressing means upon movement thereof out
of said cavity to cause said power mecha-
nism to produce relative movement of said
die members in said other direction.

10. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate to form a die cavity to receive mate-
rial to be compressed, means cooperating
with said die members and movable into and
out of said cavity to compress said material,
power mechanism for producing relative
movement of said die members in both direc-
tions, controlling mechanism for said power 85
mechanism, manually operated means for
actuating said controlling mechanism to
cause sald power mechanism to produce rela-
tive movement of said die members in one
direction and hold them against movement 920
in the other direction, and means controlled
by movement of said compressing means into
said die cavity for actuating said controlling
mechanism to release said die members, said
last-mentioned means being actuated by said
compressing means upon movement thereof
out of said cavity to cause said power mecha-
nism to produce relative movement of said
die members in said other direction, said
manually operated means returning said
last-mentioned means to its normal position
after ‘each actuation. N

11. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate in one relation to form a die cavity
to receive material to be compressed into a
tile and in another relation permit removal
of the tile, means cooperating with said die
members and movable into and out of said
cavity to compress said material, a double-
acting cylinder and piston device for mov-
ing said die members into both of said rela-
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-tions, a slide valve adapted to control move-

ment of said cylinder and piston device, a
116
to said slide valve and the other arm adapt-
ed to be engaged by said compressing means
as the latter moves out of said cavity to ac-
tuate said valve to ¢ause relative movement
of said die members into said second-men-
tioned relation, and a manually operable le-
ver connected to said slide valve to actuate
the latter to cause movement of said die
members into said first-mentioned relation.

12. In a tile press, the combination of rel-
atively movable die members adapted to co-
operate to form a die cavity to receive ma-
terial to be compressed, means cooperating
with said die members and movable into and
out of said cavity to compress said material,
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power mechanism for producing relative
movement of said die members in both direc-
tions, controlling mechanism for said power
mechanism, means for actuating said con-
§ trolling mechanism to cause said power
mechanism to produce relative movement of
said die members in one direction and hold
them against movement in the other direc-

tions, and means actuated by engagement by
said compressing means as the latter moves
out of said die cavity for actuating said con-
trolling mechanism to release said die mem-
bers and simultaneously cause said power
mechanism to produce relative movement of
said die members in said other direction.
EDMUND W. ZEH.
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