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57 ABSTRACT 
An automatic filtermass press having a table mounted 
for rotation on a vertical shaft, with a plurality of 
screens on the table, a vertically movable forming cyl 
inder above the table, and a movable ram within the 
cylinder; is provided with improved means for sequen 
tially positioning the screens beneath the forming cyl 
inder and improved means for moving the ram up and 
down. A circular indexing plate is mounted on the ver 
tical shaft. The plate is displaced from the rotary table 
and shielded from the filtermass. The plate has 
notches around its periphery corresponding to the 
screens on the rotary table. The indexing plate is 
locked in place by a reciprocating locking member 
which moves into and out of the notches. A hydraulic 
rotary actuator is connected to the indexing plate and 
the rotary table by a one-way clutch. The ram is 
moved up and down by a double acting hydraulic cyl 
inder supplied with water by a recirculating system 
which is adapted to exert the maximum pressure on 
the ram when the ram reaches the end of its pressing 
stroke. The system includes a reservoir with an over 
flow that maintains a substantially constant volume in 
the reservoir. The inlet of a centrifugal pump is con 
nected to the reservoir, and the discharge of the pump 
is connected to a four-way valve which is adapted to 
connect either end of the hydraulic cylinder to the dis 
charge of the pump while connecting the other end of 
the cylinder to the reservoir. A bleed line, which con 
tains flow restricting means such as a needle valve or 
back-pressure valve, connects the pump discharge di 
rectly to the reservoir. - 

1 Claim, 7 Drawing Figures 
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3,857,336 
AUTOMATIC FLTERMASS PRESS 

BACKGROUND OF THE INVENTION 

This invention relates to an automatic press for pro 
ducing filtermass cakes, which are generally produced 
by building up a cake of fibers, such as cotton or the 
like, from a dilute slurry. One process and apparatus 
for producing these cakes are disclosed in U.S. Pat. No. 
2,714,349 to H. S. Johnston. An automated version is 
illustrated in the September 1953 issue of American 
Brewer at pages 43-44. This press has a table mounted 
for rotation on a vertical shaft. A plurality of screens 
are spaced about the table, a vertically movable form 
ing cylinder is positioned above the table, and there is 
a movable ram within the cylinder. 

SUMMARY OF THE INVENTION 
It is an object of this invention to provide improved 

means for sequentially positioning the screens on a ro 
tary table such as the one illustrated in American 
Brewer beneath the forming cylinder. The invention 
provides a circular indexing plate mounted on the same 
shaft as the rotary table but displaced from the table. 
The indexing plate is isolated from the filtermass, 
which helps prevent jamming of the controls associated 
with the indexing plate. Notches are spaced about the 
periphery of the indexing plate. These notches corre 
spond to the screens on the rotary table. A locking 
member, and means for reciprocating the locking 
member into and out of the notches, lock the indexing 
plate and the rotary table in position while a filtermass 
cake is being produced and then permit rotation of the 
plate and table so that the next screen can be posi 
tioned beneath the forming cylinder. The plate and 
table are rotated by a rotary actuator connected to the 
plate and table by a one-way clutch. 
Another object of this invention is to provide a sys 

tem for moving a ram such as the one illustrated in 
American Brewer up and down which reduces the water 
requirements of the system. 
A further object of this invention is to provide means 

for moving the ram up and down that exerts the maxi 
mum pressure on the ram when the ram is at the end 
of its pressing stroke. 
According to this invention, the ram is powered by a 

double acting hydraulic cylinder supplied with water 
from a recirculating system including a reservoir with 
an overflow that maintains a substantially constant vol 
ume of water in the reservoir. The inlet of a centrifugal 
pump is connected to the reservoir, and the discharge 
of the pump is connected to a four-way valve which is 
adapted to connect either end of the hydraulic cylinder 
to the discharge of the pump, while connecting the 
other end of the cylinder to the reservoir. Thus, water 
is continually reused in this system. A bleed line con 
nects the pump discharge directly to the reservoir. This 
bleed line contains flow restricting means such as a 
needle valve or back pressure valve. As a result, when 
the ram reaches the end of its pressing stroke, the pump 
operates at a lower flow rate and produces a higher dis 
charge pressure. Thus, the maximum pressure is ex 
erted on the ram when it is at the end of its pressing 
stroke; and the ram exerts the greatest pressure of the 
filtermass cake at the end of the pressing cycle, when 
more pressure is needed to squeeze the last increment 
of water from the cake. 

2 
Other objects and advantages of this invention will be 

apparent from the following description. 
DRAWINGS 

FIG. 1 is a partially sectioned side elevation view of 
a filtermass press embodying this invention. 
FIG. 2 is a plan view of this press. 
FIG. 3 is a detail view of one of a number of wedges 

used to insure precise alignment of the rotary table on 
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the press shown in FIGS. 1 and 2. 
FIG. 4 is an enlarged cross-sectional view taken along 

lines 4-4 of FIG. 2, showing the means for rotating the 
table and locking it in position. 

FIG. 5 is a cross-sectional plan view, taken along 
lines 5-5 of FIG. 4. 
FIG. 6 is a schematic of the hydraulic-pneumatic sys 

tem which rotates the table. 
FIG. 7 is a schematic of the hydraulic system which 

moves the ram up and down. 
DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, the press has a table 10 
mounted for rotation on a vertically extending shaft 11. 
The table has three screens 12 mounted in circular 
frames 13 which in turn are supported by the spokes 14 
and the rim 15 of the rotary table 10. By rotating table 
10 on shaft 11, the screens 12 can be sequentially posi 
tioned beneath a forming cylinder 20. The cylinder 20 
is supported by two rods 21 connected through a rack 
and pinion drive (not shown) to a hydraulic cylinder 
(not shown) that moves the forming cylinder 20 up and 
down. The screen positioned beneath the forming cyl 
inder is supported by a plate 17 attached to the frame 
18 of the press. The frame 18 also defines a catch basin 
19 for the water pressed from the filtermass. 
As is best seen in FIG. 4, when one of the screens has 

been rotated into position, the forming cylinder 20 is 
lowered into the circular frame 13 in which that screen 
is mounted. Vertically tapered wedges 16, which may 
be seen in FIGS. 1-3, are mounted on the spokes 14 of 
the table 10. These wedges are positioned so that if the 
table is slightly out of position as the forming cylinder 
descends, the forming cylinder will contact one of the 
wedges and move the table into the precise operating 
position. - 

A perforated ram 22 is mounted for reciprocation 
within forming cylinder 20 by a double-acting hydrau 
lic cylinder 23. When the forming cylinder has been 
lowered into position, and the ram has been raised to 
the top of the cylinder as shown in FIG. 1, a measured 
amount of a slurry containing the filtermass is admitted 
to the forming cylinder 20 from a measuring hopper 
(not shown) through line 24. The ram then moves 
down to the position shown in FIG. 4, whereby the 
water is pressed from the filtermass 25. The water es 
capes through screen 12 and through the perforated 
ram 22. When the ram has reached the bottom of its 
stroke, the forming cylinder is moved vertically to let 
any water that has accumulated on top of the ram drain 
off. The ram is then raised again and the table 10 is ro 
tated to bring another screen 12 into position beneath 
the forming cylinder 20. 
The means for rotating the table 10 and locking it in 

position may be seen in FIGS. 4 and 5. A circular in 
dexing plate 30 is mounted on the shaft 11 which also 
supports the rotary table 10. As is best seen in FIG. 4, 
the indexing plate 30 is isolated from the catch basin 19 



3 
by the frame 18 of the press. This helps keep the index 
ing plate and the controls associated with it clean, 
which reduces maintenance problems. 
The indexing plate 30 has a plurality of notches 31 

spaced about its periphery. Each notch 31 corresponds 
to one of the screens 12 on the rotary table 10. A lock 
ing member, consisting of a cam roller 32 mounted on 
the piston rod of a spring loaded pneumatic cylinder 
33, is mounted adjacent to the plate. The pneumatic 
cylinder moves the cam roller 32 into and out of the 
notches 31 in the indexing plate, thereby alternately 
locking the indexing plate and the rotary table in place 
and freezing them so that the next screen can be ro 
tated into position. 
The motive power for rotating the indexing plate and 

table is supplied by a hydraulic rotary actuator 40. The 
output shaft 41 of the actuator is connected by a cou 
pling 42 to a one-way clutch 43 mounted on the shaft 
11 which also supports the indexing plate 30 and the 
rotary table 10. 
As may be seen in FIG. 6, the rotary actuator 40 con 

sists of two double-acting cylinders in parallel, a pri 
mary cylinder 46 which is the power cylinder and a sec 
ondary cylinder 47 which is the chain return or seal cyl 
inder. Primary and secondary pistons 48, 49 are sus 
pended in series on an endless chain 50 which passes 
over a sprocket 51 on the output shaft 41, and also over 
an automatically tensioned idler 52. Hydraulic fluid is 
supplied to either the drive head 53 or the idler head 
54 from one of two hydraulic-pneumatic accumulators 
55, 56. In FIG. 6, air is being supplied under pressure 
through a four-way valve 57 to the right hand accumu 
lator 55, thereby forcing hydraulic fluid from that accu 
mulator into the drive head 53. The left hand accumu 
lator 56 is vented to atmosphere through the four-way 
valve 57, which allows fluid from the idler head 54 to 
be forced into the left hand accumulator 56. As a re 
sult, the larger primary piston 48 is moved to the left 
due to the differential pressure on the two pistons. This 
rotates the output shaft 41 clockwise. The one-way 
clutch 43 shown in FIG. 4 is arranged so that when the 
output shaft 41 of the rotary actuator 40 is driven 
clockwise, the circular indexing plate 30 and the rotary 
table 10 are also rotated. 
Preferably the rotary actuator 40 is connected to the 

accumulators 55 and 56 by relatively small lines 58 and 
59 in order to provide smooth rotation of the table. The 
flow restriction provided by these small lines helps to 
absorb any pressure fluctuations which occur if the 
table 10, shaft 11 or the like bind during any portion of 
their rotation, and keep them rotating smoothly. 
Rotation of the table is triggered by the vertical 

movement of the perforated ram 22 which press the 
water from the filtermass. As the ram moves upward at 
the end of each pressing cycle, a rod (not shown) ex 
tending from the ram actuates a limit switch (not 
shown) and air is supplied to the inboard end of the 
locking assembly pneumatic cylinder 33, thereby mov 
ing cam roller 32 out of the notch 31 on the indexing 
plate 30 and freeing the plate and table 10 for rotation. 
At the same time the limit switch actuates controls 
which move the four-way table drive valve 57 to the po 
sition shown in FIG. 6, thereby forcing hydraulic fluid 
into the drive head 53 of the rotary actuator 40 and ro 
tating the table 10 and indexing plate 30 clockwise. Re 
ferring to FIG. 5, after the indexing plate has rotated 
through a portion of its arc, a pin 34 contacts the actua 
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tor 35 of a microswitch 36, whereupon the locking as 
sembly pneumatic cylinder 33 is vented and a spring in 
the outboard end of the cylinder moves the cam roller 
32 back against the edge of the indexing plate 30. The 
indexing plate 30 continues to rotate until another 
notch reaches the cam roller 32, at which time the can 
roller drops into this notch, thereby locking the index 
ing plate and the rotary table in the new position. As 
the cam roller 32 drops into the new notch, another pin 
37 contacts the actuator 38 of another microswitch 39. 
This switch reverses the four-way table drive valve 57 
and supplies air to the left hand accumulator in FIG. 6, 
thereby forcing hydraulic fluid into the idler head 54 of 
the rotary actuator 40 and reversing the rotation of the 
rotary actuator output shaft 41. The rotary table 10 is 
now in position to produce a filter pad on the next 
screen 12. 
FIG. 7 illustrates the preferred means for moving the 

perforated ran 22 up and down. Referring to that fig 
ure, the ram is connected to the piston 74 of a double 
acting hydraulic cylinder 23. The hydraulic cylinder is 
powered by water from a reservoir 65 having an over 
flow 66 which maintains a substantially constant 
amount of water in the reservoir. Any water expelled 
from the hydraulic cylinder 23 is recirculated to the 
reservoir 65, thereby conserving water. From the reser 
voir 65, water is supplied to the hydraulic cylinder by 
a turbine or other form of centrifugal pump 67 having 
an inlet line 68 connected to the bottom of the reser 
voir 65 and a discharge line 69 connected to a four-way 
valve 70 which is adapted to connect either end of the 
hydraulic cylinder 23 to the discharge of the pump 
while connecting the other end of the cylinder to the 
reservoir 65. The pump discharge is also connected di 
rectly to the reservoir by a bleed line 71, which con 
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tains a valve 72 which restricts the flow through the 
bleed line. This valve is adjusted so that when the ram 
22 reaches the end of its pressing stroke, the centrifugal 
pump 67 operates at a lower flow rate and a higher dis 
charge pressure. As a result, the pressure exerted on 
the ram at this point in the cycle is increased and the 
ram exerts the maximum pressure on the filtermass at 
the end of the pressing cycle. 

In the simplest form, valve 72 may be simply a needle 
valve opened just enough to let enough water pass 
through the pump to cool the pump when it is running 
in this semi-stalled condition. With this type of valve, 
it is generally preferable to supply a stream of make-up 
water through a line 73 connected to the pump inlet 
line 68 just upstream from the pump in order to provide 
the maximum cooling for the pump. This make-up 
water also helps prevent stagnation of the water in the 
system. If desired, a check valve can be installed in line 
68 between the reservoir and the junction with line 73 
in order to keep the make-up water from flowing back 
into the reservoir. 

In some cases, as for example, where the 'stalled' 
part of the cycle is only a minor portion of the total cy 
cle, the water may not need to be cooled. Thus, it may 
be desireable to add make-up water only when cooling 
is required. In the illustrated system, this is accom 
plished by installing an automatic valve 75, preferably 
a needle valve or some other form of throttling valve, 
in the make-up line 73; installing a temperature sensor 
76 in the reservoir; and opening and closing valve 75 
with signals from the temperature sensor 76. 



S 
In some cases, it may be desirable to use a back pres 

sure valve in the bleed line 71 instead of a needle valve. 
With a back pressure valve, the system can be adjusted 
to provide slightly greater flow through the pump when 
the ram has reached the end of its pressing stroke, and 
supply all of the pump discharge to the hydraulic cylin 
der while the ram is moving. The increased flow 
through the pump during the 'stalled' part of the cycle 
reduces wear on the pump; and since there is substan 
tially no flow through the bleed line while the ram is 
moving, the higher flow rates through the bleed line 
during the 'stalled' part of the cycle do not affect the 
cycle time. 

it should be understood that the embodiments of this 
invention described above are merely illustrative and 
that those skilled in the art may make modifications 
within the scope of this invention, which is defined by 
the appended claims. 
We claim: 
1. In a filtermass press having a vertically movable 

ram powered by a double-acting hydraulic cylinder, the 
improvement comprising a recirculating system for 
supplying water to said hydraulic cylinder comprising: 
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6 
a. a reservoir with an overflow that maintains a sub 

stantially constant volume of water in the reservoir; 

b. a centrifugal pump having its inlet connected to 
said reservoir; 

c. a four-way valve adapted to connect either end of 
said cylinder to the discharge of said pump, while 
connecting the other end of said cylinder to said 
reservoir; 

d. a bleed line connecting the pump discharge di 
rectly to the reservoir, said bleedline containing 
flow restricting means, whereby when the ram 
reaches the end of its stroke, the pump operates a 
a lower flow rate and produces a higher discharge 
pressure; and 

e. a make-up water supply line for supplying water to 
said system between said reservoir and said pump 
inlet, an automatic valve in said supply line, and a 
temperature sensor mounted on said reservoir, said 
temperature sensor being adapted to open said au 
tomatic valve when the temperature in the reser 
voir exceeds a certain level. 
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