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[5 7] ABSTRACT 

Apparatus for locking filter plates in a ?lter press em 
bodying ratchet means extending longitudinally of the 
filter press with the plates being movable relative to 
the ratchet means. A movable actuating member is 
carried by each ?lter plate and is movable selectively 
to an operative position in engagement with the 
ratchet means and to an inoperative position out of 
engagement with the ratchet means. 

11 Claims, 5 Drawing Figures 
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LOCKING MEANS FOR FILTER PLATES IN A 
FILTER PRESS 

BACKGROUND OF THE INVENTION 

This invention relates to locking means for filter 
plates in a ?lter press wherein actuating members pro 
vided on the plates are movable to an operative and an 
inoperative position for engagement and disengage 
ment, respectively, with ratchet means. The locking 
means prevents several plates from sticking to each 
other, from being shifted together when the press is 
opened and insures that only one plate is moved at a 
time, so that the cake may drop out and be disposed of. 
Heretofore in the art to which our invention relates, 

locking means for ?lter plates have employed a con» 
ventional pawl type element on a ?lter plate which en~ 
gages a ratchet element on an adjacent ?lter plate so 
that all plates are interlocked. To open the press, the 
lock of the frontmost plate is automatically sprung 
open or opened by cam means moving in the direction 
in which the press is opened. 

Difficulties have been encountered with such prior 
art locking means due to the fact that the distance be 
tween adjacent plates is determined by the size of the 
locking means. Accordingly, the stack of plates cannot 
be pulled apart far enough to allow the plates to 
“breathe”, which is essential because the cake tends to 
expand and increase in volume once the press is 
opened and pressure is released. Filter plates rigidly 
connected by the usual pawl type locking means re 
main under tension after pressure has been released, so 
that a considerable force is required to disengage them. 
This causes premature and excess wear of the locking 
means. Also, control of the locking means cannot be 
varied or adapted easily to meet individual require 
ments. For example, it is very difficult to open all locks 
simultaneously even if this should be desirable for 
maintenance and servicing purposes. Also, if one lock 
ing means for the plates does not function correctly all 
following plates will unlocked due to the fact that all 
plates are interlocked. Furthermore, several sets of dif 
ferently dimensioned locking mechanisms are required 
to accommodate various plate and/or cake sizes, which 
increases production and storage cost of the compo 
nents. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with our present invention we provide 
novel locking mechanism for ?lter plates which oper 
ates in an improved manner and is constructed so as to 
insure improved shifting and control conditions for the 
plates and above all increases the distance between ad 
jacent plates when pressure is released so as to enable 
the plates to expand. 

In accordance with our present invention pawl type 
locking elements cooperate with a common ratchet ele 
ment ‘which is not an integral part of the filter plates 
and extends longitudinally of the ?lter press. Accord 
ingly, adjacent ?lter plates are not linked to each other 
since all plates are independently connected to the 
common ratchet element. Due to this arrangement, im 
proper operation of one filter plate pawl does not im 
pair that of any of the preceding or following pawls so 
that the ?lter plates remain locked properly. To insure 
proper ‘*breathing" an expansion of the plates, the 
ratchet element is movable into an open or inoperable 
position in which it is not engaged by the pawls and into 
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2 
a closed or operating position for engagement with the 
pawls. 

DESCRIPTION OF THE DRAWINGS 

Apparatus embodying features of our invention is il 
lustrated in the accompanying drawings, forming a part 
of this application, in which: 
FIG. 1 is a diagrammatic, side elevational view show 

ing the upper parts of filter plates and the locking and 
opening means as viewed from one end of the stack of 
plates to be pulled apart; 
FIG. 2 is a side elevational view showing the stack of 

plates after they have been shifted; 
FIG. 3 is a view taken generally along the line III—III 

of FIG. 1 partly in section and showing the suspension 
means for a ?lter plate; and 
FIGS. 4 and 5 are side elevational views showing de 

tails of the locking means in two different positions so 
as to show the centers of gravity under different condi-' 
tions. 

DETAILED DESCRIPTION 

Referring now to the drawings for a better under 
standing of our invention, we show the upper ends of 
a plurality of ?lter plates 1. As shown in FIG. 3, each 
?lter plate 1 is mounted for shifting by suitable means, 
such as by rollers 17 and 17’ mounted for rotation adja 
cent the upper ends of support brackets 22 and 22' car 
ried by each plate 1. The rollers 17 and 17’ travel along 
stationary tracks 18 and 18’ mounted above the ?lter 
plates 1, as shown. Each ?lter plate 1 is provided with 
spaced apart actuating members 3, 3' which are mov 
able about a common shaft 2 which is supported by 
brackets 22, 22’. Mounted for pivotal movement about 
each shaft 2 between the actuating members 3 and 3’ 
is an upstanding lever arm 4. Each member 3 and 3’ 
carries an extension in the form of a pawl 9. The acutat 
ing members 3 and 3’ and the lever arm 4 may be 
moved independently of each other a predetermined 
angular distance which is determined by the positions 
of two cams 5, 6 carried by and projecting from both 
sides of the lever arm 4 in position to engage the actuat 
ing members 3 and 3', as shown. Accordingly, after the 
lever arm 4 has passed through a short idle phase the 
cam 5 or 6, as the case may be, engages the members 
3 and 3’ thus moving them in either of two directions. 
Stops 7 and 8 mounted on the ?lter plates 1 limit angu 
lar movement of the members 3 and 3’ and the lever 
arm 4 to determine their extreme positions. One of the 
extreme positions is the operative or locking position, 
as shown by the three plates 1 on the left side of FIG. 
I in which each of the actuating members 3 and 3' with 
its pawl 9 engages a serration on laterally spaced 
toothed racks l0 and 10' which extend above the actu 
ating members 3 and 3' and over the entire length of 
the ?lter press with the racks being located on opposite 
sides of a vertical plane passing through the center of 
the press. In the opposite extreme position, as deter 
mined by the stop 8, the actuating members 3 and 3' 
are in a neutral position with the pawls 9 disengaged 
from the toothed racks 10 and 10'. 
As shown in FIG. 1, the frontmost ?lter plate 1 of a 

stack is disengaged and shifted from left to right away 
from the other ?lter plates by one of several movable 
hook-like members 11 which are carried by suitable 
means, such as an endless chain 23 rotating in a vertical 
plane. The hook-like members 11 of the lower ?ight of 
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the chain move in position to engage the lever arms 4 
and in the same direction in which the press is opened. 
The hook-like members 11 of the return run or upper 
?ight of the chain move out of reach of thelever arms 
4. Each hook-like member 11 is mounted for rotation 
about a pivot shaft 12 and has a catch member 13 
adapted to engage lever arms 4 and also has a sloped 
cam portion 14. As indicated by dotted lines in FIG. 1, 
when the sloped cam portion 14 contacts the lever arm 
4 of a ?lter plate 1 it lifts the catch member 13 over the 
lever arm 4 of an adjacent ?lter plate on the left as 
viewed in FIG. 1. Only on reaching the frontmost ?lter 
plate 1 of the stack does the sloped cam portion 14 no 
longer contact a lever arm 4 so that the catch member 
13 can engage only the last lever arm 4 which has not 
been rotated and rotate it in a clockwise direction 
about its axis, as viewed in FIG. 1. When cam 5 engages 
actuating members 3 and 3' it turns the latter against 
stop 8 so that the instant each of the actuating members ' 
3 and 3' is turned to the right, as viewed in FIG. 1, its 
pawl 9 is released from its rack 10 whereby the plate 
can then be shifted without hinderance. Accordingly, 
movement of the actuating members 3 and 3' and lever 
arm 4 is limited while the hook-like member 11 contin 
ues to pull, thus shifting the entire plate 1 to the right, 
as viewed in FIG. 1. 
As each plate 1 is being shifted, the sloped cam por 

tion 14 of a hook-like member 11 moves against the 
lever arm 4 of the preceding ?lter plate 1 of a stack 
whereby the catch member 13_is lifted off the lever arm 
4 of the filter plate 1 it has just shifted. In order to facil 
itate this lifting movement, the lever arm 4 is provided 
with a surface 15 adapted for engagement with catch 
member 13. As shown in the position at the right side 
of FIG. 1, the surface 15 extends in the same vertical 
plane as the inner surface of the catch member 13. As 
soon as the lever arm 4 of the plate being shifted is re 
leased it contacts a stop pin 16 carried by the lever arm 
4 of the preceding ?lter plate. The lever arm 4 of the 
?lter plate being shifted ‘is thus turned counterclock 
wise so that cam 6 moves the actuating members 3 and 
3' into operative locking position. Accordingly, the 
pawls 9 engage racks 10 and 10' so that the ?lter plates 
are relocked after having been pulled apart. As shown, 
the components are so dimensioned that the hook-like 
member 11 will release-the lever arm 4 before the arm 
4 contacts pin ‘16 of~the preceding lever arm 4 and is 
rotated counterclockwisethereby. The arm 4 is thus 
released before‘the filter plate being shifted moves 
against the previously shifted stack of plates. During 
the last part of its movement the filter plate being 
shifted is not moved by the hook-like member 11 but 
by its own inertia. Accordingly, the hook-like members 
11 and the means for moving the same are not sub 
jected to jerky or erratic movements and undue wear. 
The hook-like members 11 are driven and guided by 

appropriate means such as the endless chain 23. With 
the ?lter plates being shifted along the tracks 18 and 
18', the catch members 13 of the hook-like members 
11 preferably extend horizontally in the same plane as 
the shafts 19 and 19' of the rollers 17 and 17'. Accord 
ingly, the thrust of the hook-like members 11 does not 
exert undue forces on the ?lter plates. While the racks 
l0 and 10' require no movement at all they are prefera 
bly not stationary but are shiftable laterally so that they 
may be engaged by the pawls 9 or disengaged there 
from. It will be apparent that where the racks 10 and 
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4 
10’ are not shifted laterally out of the path of move 
ment of the pawls 9, the pawls merely slide over the 
teeth of the racks l0 and 10'. That is, the racks 10 and 
10' are shifted laterally by hydraulic cylinders 24 to 
avoid noises caused by the pawls 9 riding over the teeth 
of racks l0 and 10'. However, at the beginning of the 
opening of the plates the racks 10 and 10’ are returned 
to operating position. The driving and guiding means 
required for this purpose may be varied. For example, 
we show a separate drive means, such as a hydraulic 
cylinder 24, which moves the racks l0 and 10' to se 
lected lateral positions relative to the pawls 9. Also, 
conventional drive means which is operatively con 
nected to the press may be employed so that lateral 
movements of the toothed racks 10 and 10' is synchro 
nized with the opening and closing movements of the 
?lter press. After each ?ltration run the pressure head 
or follower is moved back and simultaneously the racks 
10 and 10' are brought into working position in which 
they lock the ?lter plates. The ?lter plates are then 
shifted one by one to the right, as viewed in FIG. 1, by 
means of the hook-like members 11. When all ?lter 
plates have been pulled apart and emptied of cake, the 
pressure head or follower is returned to operating posi 
tion in the usual manner and simultaneously the racks 
l0 and 10' are moved laterally and disengaged so that 
no noise is caused by the rack and pawl elements when 
the plates are pushed up against each other. In view of 
the fact that the follower and the means for actuating 
the same are of a conventional type, no further descrip 
tion thereof is deemed necessary. 

In the event the lever arm 4 of one ?lter plate 1 is in 
advertently disengaged by the hook-like member 11 
during shifting of the ?lter plates, this vparticular ?lter 
plate is not locked by the racks 10 and 10’. Accord 
ingly, the actuating members 3 and 3’ are not exposed 
to undue stress. To accomplish this, the center of grav 
ity of the lever arm 4 and the actuating members 3 and 
3' are so disposed relative to a vertical plane 20 cross 
ing the pivot shaft 2 that the lever arm 4 and the actuat 
ing members 3 and 3' are in an unbalanced position 
with the mass at the left side of the pivot shaft 2 being 
greater than the mass at the right side thereof while in 
the FIG. 4 position. That is, the greater mass is on the 
left and the smaller mass is on the right side of a vertical 
plane 20 passing through the center of the shaft 2. Ac 
cordingly, the forces applied, indicated by arrow 21, 
will exert a counterclockwise torque on the assembly. 
However, when the lever arm 4 is shifted its center of 
gravity changes to the right side of the vertical plane. 
20, as shown in FIG. 5. In this position the greater mass 
is shifted to the right side of the vertical plane 20 so 
that the torque exerted will be clockwise. On being 
shifted from the operative, FIG. 4 position to the inop 
erative, FIG. 5 position the center of gravity of the 
lever arm 4 and actuating members 3 and 3' passes 
through the vertical plane 20 above the pivot point for 
the lever arm 4 and actuating members 3 and 3'. Even 
when the hook-like member 11 is disengaged, the lever 
arm 4 will stay in the position indicated in FIG. 5. The 
actuating members 3 and 3’ are reengaged only when 
the lever arm 4 is raised. Accordingly, the plates may 
be hand-shifted if required. 

In operation of the ?lter press, the ratchet elements 
10 and 10’ are moved into operating position only at 
the beginning of the ?lter plate shifting phase. When 
the ?lter plates are no longer under pressure and the 
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cake has been allowed to expand and the last plate has 
been shifted open, the ratchet elements 10 and 10’ are 
moved to disengage the pawls and return to neutral po 
sition. The control means for the power means which 
moves the ratchet elements 10 and 10' into engage 
ment and disengagement with the pawls is operatively 
connected to the pressure head or follower of the ?lter 
press so that the control means is actuated at the end 
and beginning of each cycle, respectively. Accordingly, 
there will be no ratchet and pawl noises when the ?lter 
plates are pushed together at the beginning of each new 
?ltration run. Also, our improved locking means may 
be disengaged at any time for such purposes as mount 
ing, inspection or washing down of plates. 
The ratchet elements of racks l0 and 10’ are prefera 

bly toothed racks engaged by the pawls 9 of the plates 
1, the toothed racks may be provided with one tooth 
for each pawl 9 spaced to suit the distance between 
plates, after expansion of the stack. However, the spac 
ing of teeth may be wider or smaller so that the rack 
may be used for a wide range of cake and/or plate 
thickness. Even if the racks l0 and 10' are provided 
with only a small numberof serrations or teeth so as to 
engage only every second or third ?lter plate, the plates 
will be prevented from sticking together on being 
shifted by the hook-like member 11 that opens the ?l 
ter press, because any plate sticking to the plate which 
is opened by the hook-like member 11 will be arrested 
automatically by the next free tooth of the racks so that 
each plate is shifted separately. 
These and other advantages and details of the novel 

locking means and its control elements and devices are 
apparent from the foregoing description taken in con 
nection with the accompanying drawings. it is, of 
course, possible to provide each ?lter plate 1 with a 
plurality of pawls for cooperation with associated racks 
which are preferably arranged on either side of a verti 
cal plane passing through the center of the ?lter press. 
While we have shown our invention in but one form, 

it will be obvious to those skilled in the art that it is not 
so limited, but is susceptible of various other changes 
and modifications without departing from the spirit 
thereof. 
What we claim is: 
1. In apparatus for locking ?lter plates in a ?lter press 

embodying a plurality of filter plates movable longitu 
dinally along guides: 

a. at least one rack-like member extending longitudi 
nally of the ?lter press in the direction of move 
ment of said ?lter plates with said ?lter plates being 
adapted for movement relative to said rack-like 
member, 

b. at least one movable actuating member carried by 
each filter plate and movable selectively to an op 
erative position in engagement with said rack-like 
member and to an inoperable position out of en 
gagement with said rack-like member, 

0, an elongated drive member movable longitudinally 
of the ?lter press, 

d. hook-like members carried by said drive member 
with each hook-like member being movable selec 
tively to an upper inoperative position and a lower 
operative position, 

e. a lever arm carried by each ?lter plate and mov 
able with said actuating member and extending 
into the path of movement of and engageable with 
said hook-like member to move said actuating 
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6 
member from its operative position in engagement 

. 5-,with said rack-like member to its inoperative posi 
tion out of engagement with said rack-like member 
and then shift said ?lter plate, and 

f. means for moving said hook-like member out of en 
gagement with said lever arm at the end of the 
shifting movement of each ?lter plate. 

2. Apparatus as de?ned in claim 1 in which each 
hook-like member has a leading, sloped cam portion 
which precedes a catch element on said hook-like 
member so that upon contacting a preceding lever arm 
said cam portion moves said catch element out of en 
gagement with the succeeding lever arm on a succeed 
ing ?lter plate. 

3. Apparatus as de?ned in claim 1 in which said rack 
like member is movable selectively to an inoperative 
position outwardly of the path of movement of said ac 
tuating member and to an operative position in the path 
of movement of said actuating member whereby it is 
engageable with said actuating member. 

4. Apparatus as de?ned in claim 1 in which said rack 
like member is a toothed rack and said actuating mem 
ber carries a pawl which cooperates with said toothed 
rack. 

5. Apparatus as de?ned in claim 1 in which each fil 
ter plate is provided with a stop member in position to 
engage and actuate the actuating member of the suc 
ceeding filter plate as viewed in the direction in which 
the ?lter press is opened to force said actuating mem 
ber into operative position. 

6. Apparatus as de?ned in claim 5 in which said lever 
arm is mounted for independent pivotal movement rel 
ative to said actuating member, and cams are carried 
by said lever arm in position to engage said actuating 
member after a limited amount of pivotal movement of 
said lever arm relative to said actuating member in ei 
ther direction so that said actuating member rotates 
with said lever arm after said limited amount of pivotal 
movement. 

7. Apparatus as de?ned in claim 1 in which each fil 
ter plate carries stop members in position to limit 
movement of said actuating member in opposite direc 
tions so that said actuating member is stopped in said 
operative position upon movement in one direction and 
is stopped in said inoperative position upon movement 
in the other direction. 

8. Apparatus as de?ned in claim 1 in which said actu 
ating member is movable about a pivot point and the 
center of gravity of said actuating member while in said 
operative position is shifted to one side of a neutral po 
sition located in a vertical plane passing through said 
pivot point and while in said inoperative position is 
shifted to the other side of said vertical plane passing 
through said pivot point. 

9. Apparatus as de?ned in claim 1 in which a pair of 
laterally disposed actuating members are carried by 
each ?lter plate in position to cooperate with a pair of 
laterally disposed rack-like members mounted at oppo 
site sides of a vertical plane passing through the center 
of the ?lter press. \ 

10. Apparatus as de?ned in claim 1 in which shifting 
means is provided for shifting said rack-like member 
into operative position only when the pressure head of 
the ?lter press has been moved away from a stack of ?l 
ter plates and pressure on the ?lter plates is released 
and means is provided for shifting said rack-like mem 
ber to said inoperative position before the pressure 
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head of the filter press is returned to operating position. ratchet member is moved to said operative position and 
11. Apparatus as defined in claim 10 in which said said inoperative position at the end and at the begin 

shifting means is actuated by control means which is ning of each cycle, respectively. 
operatively connected to said pressure head so that said * * * * * 
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