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To all whom 1t may concern:

Be it known that I, Harry E. KiEg, a

citizen of the United States, residing at

Colorado Springs, county of El Paso, and
s State of Colorado, have invented certain
new and useful Improvements in Suction-
I'ilters; and 1 do declare the following to be
a full, clear, and exact description of the
‘invention, such as will enable others skilled

10 in the art to which it appertains to make

and use the same, reference being had to
the accompanying drawings, and to the let-
ters and figures of reference marked thereon,
‘which form a part of this specification.

15 My invention relates to what I term a
suction filter, my object being to provide a
construction of this class which shall be

~ continuous and automatic 1n 1ts action.
In my improvement the filtering appa-

20 ratus comprises a rotary structure upon
which is mounted a series of horizontally
disposed trays adapted to receive the pulp
or solution to be filtered, a suction pipe be-

~ ing connected with each of these trays, the

25 said pipe communicating with three valve-

controlled conduits through one of which

the strong solution is drawn; through an-
other of which the weak solution 1s drawn
and through the third of which, air 1s forced

30 for the purpose of removing the cake of

- glimes or ore from the tray after the same
has been deprived of its precious metal con-
tents in solution. The material in each tray
is subjected to these three operations during

35 each rotation of the tray-carrying frame and
‘the valves connected with the three conduits

~ are automatically opened and closed in or-
der to bring about this result since only one
operation can be carried on at any one time.

40 Provision i1s made for automatically tilting
each tray to the dumping position, sumulta-

" neously with the introduction of air for the
purpose of removing the cake of material.
Having briefly outlined my improved con-

45 struction I will proceed to describe the same
in detail reference being made to the ac-
companying drawing in which is illustrated
an embodiment thereof.

In this drawing, Figure 1 is a vertical

50 gection taken through my improved appa-
ratus approximately on the line 1—1 Fig. 2.
Fig. 2 is a horizontal section taken on the
line 2—2 Fig. 1 looking downwardly. Fig.
3 is a section taken on the line 3—3 Fig. 1

95 Jooking downwardly. In this view the hol- |

low rotatable shaft and its attachments are
omitted, the -only object of the view being
to illustrate the automatic operation of the
valves for opening and closing the various
conduits, the parts being shown on a larger ¢o
scale. Fig. 4 is a fragmentary view with a
portion of the apparatus shown partially
in section and on a larger scale. E 1g. 5 18
a top plan view of one of the trays, the
fibrous filter being partly broken away. Fig. 65
6 i1s a section taken on the line 6—6 ¥ig. 5.
Fig. 7 1s a section taken on the line % —7
Fig. 2 looking in the direction of the arrow.
In this view the position of the tray-oper-
ating arms with reference to the stops for 70
tilting the trays is indicated by dotted lines.

'The same reference characters indicate the
same parts in all the views.

Let the numeral 5 designate a stationary
frame work which as shown in the drawing 75
consists of upright supports 6 to the top o
which is secured a circular platform 7 hav-
ing a relatively large central opening .8 in
which is located a half bearing member 9 co-
operating with the stationary member 10 se- 80
cured to uprights 12 of the frame work by
stud bolts 13. The bearing member 9 1s pro-
vided with a collar 14 connected with the
body of the bearing by webs 15 which bridge
a space 16 between the collar and the bocTy 85
of the bearing member. The collar 14 1is
brazed to a vertically disposed hollow col-
umn 17 provided with an exteriorly located
collar 18 to which is made fast a series of
horizontally disposed bars 19 to whose outer 90
extremity is secured a ring 20 having a num-
ber of flange members 21 projecting inte-
riorly from the lower surface of the ring.
The %ars 19 are connected intermediate their
extremities by bars 22. Between each bar 95
22 and the ring 20, and the outer portions of
each pair of adjacent arms 19, 1s a space 23
in which is located a tray 24 provided with
trunnions 25 and 26 engaging bearings 27
and 28 respectively, the bearings 27
mounted on the bar 22 and the bearing 28
upon the ring 20. One of these trays is
shown in detail in Figs. 5 and 6 and consists
of a frame 29 of the general shape of the
space 23. This frame 1s provided with an 105
interior flange 30 projecting from 1ts lower
edge and extending entirely around the tray.
Resting upon this flange is a plate 31 which
forms the bottom of the tray. Upon this
plate is placed a coarse metal screen 82 11C
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which forms a support for the filtering me-

dium 33 which may be composed of canvas

or other suitable material. Above this fil-
tering medium is placed a retaining frame 306
which engages the outer edge of the filtering

“medium and is held in place by fasteming de-

vices 87.  To what I will term the rear ex-
tremity of each tray is attached a plate 38
which engages the adjacent extremity of the
retaining frame 36 and extends upwardly
to the top of the frame 29 and thence rear-
wardly overlapping the adjacent extremity
of another tray. This plate bridges the
spaces between the trays and permits a con-

tinuous feed of the pulp to be treated while |

the rotary frame is traveling the space be-
tween any two trays. The interiorly pro-
jecting flange members 21 of the ring 20,

also forms a-stop which engages the bottom

of the tray whereby the latter is supported
in the horizontal position. | _

The trunnion 26 of each tray, protrudes
outwardly beyond its bearing 28 and to this

~ protruding extremity, is attached an arm 40

30

40

made fast to the trunnion at 41 and com-
posed of two members 42 and 43. This arm

has the shape of a bell crank lever, and a
stop 44 is so mounted on a support 45 that 1t

lies in the path of the depending arm 42
(see Fig. T), whereby when any tray reaches

this stop, the angle arm is moved from the
position shown at the left of Fig. 7 to the
position shown at the right thereof, whereby
the tray is thrown to the dumping position

or that indicated at the left of Ifigs. 1 and 2.
‘The depending member 42 of the angle arm
is thus moved out of the path of the stop 44
and as the movement of the tray continues,

the member 43 of this lever comes in contact

with the stop pin 45, which returns the

angle-shaped arm together with the tray to
its -normal position. Hence 1t will be un-
derstood that the dumping of the trays as
well as the returning of them to their normal

position is entirely automatic. It will be
observed that the stops 44 and 46 are mount- |

~ed on the support 45 at different elevations,

o0

the stop 46 being more elevated than the
stop 44. | . |

The material to be treated and containing
the precious metal values in solution, 1s de-

- livered to the filtering trays through a feed

50

60

65

pipe 47 which overlaps the trays, whereby
each tray while passing the feed pipe re-
ceives a quantity of the solution. In the
bottom of each tray is formed an opening
48 in which is inserted a nipple 49 with

which is connected a flexible hose or conduit

50. This condult communicates with a pipe

51 with which are connected two other pipes.

52 and 53. The passage of fluid through
these pipes 1s controlled by valves 54, 55 and
56 respectively. These valves have depend-

ing stems 57, 58 and 59, respectively, to

il

“which turns with the hollow.column.
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fast bell-crank-shaped triggers 60; 61 and
62. The trigger 60 is actuated to open

the valve 54 of the pipe 51, by a stop pin
63 located in position to engage one arm
of the trigger 60 and open the valve, after

the tray has passed the feed pipe 47, where-
by the suction is applied to the tray through

the pipe 51 for the purpose of removing

the strong solution from the tray by caus-
ing 1t to pass through the filtering medium
33. The inner extremity of this pipe 51
connects with & circle tube 84 from which

leads a conduit 65 which passes through an -

opening in the hollow column 17 and 1s con-
nected with a vertically disposed pipe 66
The
lower extremity of the pipe 66, projects be-
low the hollow column and enters a stufling

stationary bearing member 10. The pipe 66
communicates with a stationary pipe 68 con-

nected by an elbow 69 with a pipe 70 which
‘leads to a pump 95 or other suitable suction-

inducing mechanism whereby the strong so-
lution is drawn from the tray and filtered by
passing through the filtering medium 33.
The valve 54 is open for the removal of
the strong solution while the tray 1s travel-
ing from the pin 63 to a pin 64, when the lat-
ter acts on the trigger 60 to close the valve 54
and cut off communication with the conduit

70

-80

box 67 formed at the lower extremity of the

85

90

095

through which the strong solution passes.

Simultaneously with the closing of the valve
54, the valve 56 1s opened by the engage-
ment of the trigger 61 with a stop pin 85.
Just before the tray reaches the position to
close the valve 54 and open the valve 56,
water is fed into the tray through a conduit
86 provided with a valve 87 whereby the
cake of material within the tray which has
been deprived of the stronger solution 1s
washed to remove the remaining values 1n
the form of weak solution; and as soon as
the tray reaches the position where the trig-
ger 61 is engaged by the stop pin 85, the

valve 56 1s opened and the weak solution re-

sulting from the introduction of the water

as aforesaid, drawn off through the pipe 53,
1 to a circle tube 88 which communicates with

an elbow-shaped pipe 89 which communi-
cates with ‘the hollow column, the latter be-
ing in communication with a suction pipe 90

through which the weak solution may be

drawn off and delivered to any suitable re-

ceptacle. The valve 56 remains open for the
drawing off of the weak solution from the

100

105

110

115

120

tray, until the latter reaches a position to |
cause the trigger 61 to engage a stop pin 71, -

when the valve 56 is closed and the removal

of the weak solution ceases since the same
‘has been completely

withdrawn from the
tray. Simultaneously with the closing of

the valve 56, the trigger 62 engages a stop

pin 72, whereby the valve 55 15 opened and

the lower extremity of which are made : air or other fluid forced into the tray from

125

130



978,381

below through the branch pipe 52, the pipe

51, the pipe 50 and the nipple 49, whereby

the hardened cake of material 1s loosened,

‘and as soon as the tray reaches a position to

bring the depending member of its angle
arm 40, into engagement with the stop 44,
the tray is turned on its trunnions to the po-
sition shown at the left of Tigs. 1 and 2,

whereby the cake of material which has been

15

loosened by the air pressure from below, 1s
dumped out, after which the angle arm 40
of the tray engages the stop pin 46, whereby

the tray 1s returned to its normal position

and pulp is again fed thereinto through the
condnit 47. The air forced into the tray as

aforesaid, passes into the pipe 52, from a

circle tube 73 which is in communication
with the elbow-shaped pipe 74 which passes

~ through the hollow column and communi-

20

30

35

cates with an upwardly projecting vertically

disposed pipe 75 which terminates In a

stuffing box 76 inserted in the top of the col-
umn. The pipe 75 communicates within this
stuffing box with a stationary air delivery
pipe 77 which is connected with any suitable
source of compressed air. It 1s assumed
that the pipe 77 remains stationary, while
the column and the stufling box 76 turns,
the pipe 77 being connected with a station-
ary air delivery apparatus which makes 1t
impracticable for it to rotate with the col-
umn. The stuffing box, however, 1s of such
construction as to prevent the leakage of air
between the extremities of the pipes 77 and
75. After the tray has been returned to its
normal position, the trigger 62 engages a
stop pin 80, which actuates the trigger to

~ close the valve 55 and cut off the introduc-

40

45

50

. B5

60

tion of compressed air to the tray, the said
valve being closed just before the tray moves
into position to be recharged from the feed
pipe 47.

I have just traced the filtering operation
as applied to a single tray during 1ts entire
revelution with the rotary column and the
filter-tray-supporting frame. The various
operations described 1n connection with one
tray, i1s repeated in connection with cach
trav while the filter is 1n operation, the en-
tire series of operations being entirely auto-

matic assuming that power 1s applied to the

hollow celumn and the tray-carrving frame
rotated. ,_

As shown in the drawing (see IFig. 1), the
hollow column is provided near its upper
extremity with a fast pulley 78, with which
a belt 79 1s connected, whereby power may
be transmitted to the hollow column from
anv suttable motor.

Attention is called to the fact that the
trigeer-actuating stops 63, 64, 71, 72 and 80

~are mounted upon the stationary platform 7

65 valves 54, 55 and 56 with which the pipes 51, |

and so arranged that they act upon the trig-
gers connected with the stems ot the three

52 and 53 employed 1n connection with each
tray, are equipped. ’ |

1t may he stated that in Ifig. 3 eight dif-
ferent positions of the triggers 60, 61 and 62
for controlling the three valves employed
in connection with any one tray, are illus-
trated. Ifor instance after the pin 63 has
acled upon the trigger G0 to open the valve
54, the three triggers remain in the same
position until the tray reaches a position op-
Eosite the actuating pins 64 and 65. It will

‘be observed that in this view the three trig-

gers are 1llustrated twice between the loca-
tion of the pin 63 and the locations of the
pins 64 and 65. The object of this illus-
tration 1s to indicate that the triggers do
not change their positions while traveling

from one of these locations to the other.

Again between the location of the pins 64
and 65 and the location of the pins 71 and
(2, the three triggers are once illustrated,
thus indicating that the valves remain in the
same position after leaving the pins 64 and
65, until the pins 71 and 72 are reached.
Again the triggers are once illustrated be-
tween the pins 71 and 72 and pin 80, for the
same purpose. This view also 1llustrates
that the strong solution is being drawn oft
while any tray is traveling from a position

corresponding with the location of the pin

63, to a position corresponding with the pins
064 and 65; also that the weak solution is
being drawn off while the trav 1s traveling

70

75

80

85

90

95

from the position corresponding with the

pins 64 and (5 until 1t reaches a position

corresponding with the pins 71 and 72; and

that the air 1s forced into the bottom of the
tray while the latter 1s traveling from the
position corresponding with the pins 71 and
72 until 1t reaches a position corresponding
with the position of the pin 80. Further-
more I1g. 3 may also be considered as 1llus-
trating the stems and triggers of the eight
different sets of valves H4, 55 and 56 1llus-
trated 1in Fig, 2. It will be noted, however,
that in Fig. 3 the platform 7 1s shown on a
larger scale than 1n Iig. 1 and that the vari-
ous valve stems and triggers are correspond-
ingly located. In other words Fig. 3 1s
shown on a larger scale than Iigs. 1 and 2.
By further comparing Ifigs. 2 and 3, 1t will
be observed that each tray receives water
from the pipe 86 and the latter 15 so located
that the trav begins to receive water before
it reaches a position where the trigger 60

engages the pin 64 whereby the valve 54 is.

closed to cut off the passage of solution from
the trayv through the strong solution pas-
sages; and the opening of the valve 55 by
engagement of the trigger 61 with the pin
85, whereby the weak solution is drawn off
through other passages as heretofore ex-
plained. In explanation of this 1t may be
stated that the water 1s allowed to enter the
tray through the pipe 86 before the passage

100

100

110

115

120

130
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through which the strong solution goes 1s
closed since the tray will travel from the
position where it receives the water from the

~ pipe 86 to the position where the valve 54

1s closed and the valve 56 opened, before the

water or weak solution would have passed |
through the filter. Consequently the weak

- solution does not have time to reach the

10

15

20
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strong solution passages while the tray 1s
traveling from the position where 1t receives

the water to the position where the passage
of solution through the strong solution pas-

sages 1s cut off and the valve opened for the
drawing off of the weak solution through
another set of passages as heretofore ex-
plained.

~ From the foregoing description the use
and operation of my i1mproved apparatus
will be readily understood. Assuming that
the parts are assembled as shown 1n Ifigs. 1
and 2 of the drawing, the material to be
treated as pulp containing precious metal
values in solution, 1s discharged through the
pipe 47 into the various trays 24, as they
move into position, it being understood that

“the hollow column 17 and 1ts attachments

are rotated in the manner heretofore de-
scribed. The time during which any tray
is passing the discharge extremity of the
pipe 47, is sufficient to fully charge the tray
with the pulp to be treated. As soon as the
tray moves beyond the discharge extremity
of the feed pipe, the valve 54 of the pipe 51,
is opened by the action of the stop pin 63
upon the trigger 60 attached to the stem 57
of the said valve. As soon as this valve is
opened, the suction through the pipe 51 by
virtue of the connections heretofore ex-
plained, draws the solution containing the
precious metal values through the filtering
medium of the tray, thence through the pipe
51, into the circle tube 84, thence through the
pipes 65, 66 and 70, whereby the said solu-
tion may be delivered into any suitable re-
ceptacle. This passage of the strong solu-

‘tion through the various pipes and conduits

just mentioned, continues until the tray has
reached such a position (see I'ig. 3) that the
pin 64 acts on the trigger 60, to close the
valve 54 whereby the passage of solution

through what I will term the strong solu-

- tion passage is cut off. Simultaneously with

59

60

65 against the entrance of the solution and the |

the closing of the valve 54, the valve 56 1s
opened by the action of the pin 85 upon the |

trigger 61 of the stem 58. Prior to the open-
ing of the valve 56, water has been dis-
charged into the tray through the pipe 86
and the tray travels a short distance before
the valve 54 is closed and the valve 56
opened, since it takes the water some lhttle
time to pass through the filtering medium ot
the tray. The pins for closing the valve 54
and opening the valve 56 are so located that
the strong solution passages are closed

ol

strong solution passages.

978,381

weak solution passages opened by the time
the weak solution due to the introduction of
the water has passed through the filter and
before any of the weak solution enters the
As soon as the
valve 56 is opened, the weak solution passes

70

from the tray through the flexible conduit

50, and thence through the pipe 53, the circle
tube 88, and the pipe 89 which communi-
cates with the hollow column 17, the weak
solution being drawn from the column
through the pipe 90 from which 1t ma

Y
delivered to any suitable receptacle. The

drawing off of the weak solution through
the aforesaid passages continues until the

tray reaches a position whereby the trigger
61 of the stem 58 connected with the valve
56, is actuated by the pin 71 to close the
sald valve whereby the passage of the weak
solution is cut off from the tray. Simul-

| taneously with the closing of the valve 56,

the valve 55 is opened by the engagement of
the trigger 62 of the valve stem 59, with the

pin 72.  As soon as this last named valve is

opened, air is forced into the bottom of the
tray, through the pipes 77, 75, 74, 73, 52, 51

‘and thence through the flexible pipe 50,

whereby the cake of material which has been

| deprived of the solution,isloosened. Shortly

after the introduction of the air under pres-
sure into the bottom of the tray, the latter 1s
tilted on its trunnions to the position shown
at the left of Figs. 1 and 2, by the engage-
ment of its lever arm 40 with a pin 44,
whereby the cake of material is dumped
from the tray. Shortly after this occurs,
the lever arm 40 is brought into contact with
the pin 46, which returns the tray to its

be

75

80

85

90

95

100

normal or horizontal position, after which

it moves again into position to be charged
from the feed pipe47 and the operation here-
tofore described is repeated.

It will be understood that the filtering
operation carried on in connection with each
tray, is substantially identical. Hence the
description of the said operation 1n connec-
tion with one tray only 1s sufficient.

~ As shown in the drawing the suction pipe

90 is connected with a pump 94 or other suit-
able suction-inducing mechanism; while the
pipe 77 is connected with an air pump 96
or other suitable air-forcing apparatus.

Having thus described my invention, what
I claim 1s: | |

1. In a filter, the combination with a hori-
zontally disposed rotary frame, of a filtering

105

110

115

120

tray tiltably mounted thereon and traveling

therewith, means for delivering to the tray
the solution to be filtered, a conduit con-
nected with the bottom of the tray, a valve
for controlling the passage of solution
through said conduit, suction means con-
nected with the conduit for drawing off the
solution from the bottom of the filter, means
for opening and closing the said valve at

125
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redetermined intervals whereby the period
uring which the solution 1s drawn ofl may

be controlled, and means for tilting the tray
for dumping purposes, means for automati-

cally returning it to its normal or horizon-

tal position after the dumping operation,

~ substantially as described.

10

15

2. The combination with a rotary frame, |
of a tray mounted thereon and adapted to
travel therewith, means for delivering to the
tray the solution to be filtered, a conduit con- |

nected with the bottom of said tray, two
pipes in communication with said conduit, a
vallve for .controlling each pipe, suction-
inducing mechanism connected with each
pipe, means for automatically opening the

~ valve connected with the first pipe, means

- 20

for closing the valve connected with the
first pipe, and means for opening the valve
connected with the second pipe simulta-

- neously with the closing of the valve con-

25

30

35

nected with the first pipe, and means for de-
livering water to the tray before the closing
of the first pipe and the opening of the sec-
ond pipe, whereby two different grades of
solution are drawn off from the tray, sub-
stantially as described. _
3. The combination with a rotary frame,
of a filtering tray mounted thereon and ro-
tating therewith, a conduit connected with

~ the bottom of said tray, two pipes In com-
- munication with

said conduit, suction-
inducing mechanism connected with each
pipe, a valve for controlling each pipe, de-
pending stems connected with each valve,
pins in operative relation with said stems;
means for opening and closing each valve
as the frame rotates and at predetermined

~ intervals, the said means being arranged to

40

o0

55

50

open the valves of the two pipes at different
times and to close one valve simultaneously
with the opening of the other.

4. The combination with a rotary frame,

of a filtering tray mounted thereon, a con- |

duit connected with the bottom of the tray,
three pipes in communication with the said
conduit, each pipe being provided with a

~controlling valve, suction-inducing mecha-
‘nism connected with two of the pipes, air

forcing mechanism connected with the other
pipe, depending stems connected with each
of sald valves, pins In operative relation

‘with said stems as means for opening and

closing each valve at predetermined inter-
vals as the tray rotates, substantially as de-
scribed. _

~ 5. The combination with a rotary frame,
of a filtering tray mounted thereon, a con-

duit connected with the bottom of the tray, |

three pipes connected with the conduit, two

of them being suction pipes, and one of them |

being an air-forcing pipe, each pipe bein

- equipped with a controlling valve, depend-

85

ing stems connected with said valves, pins
in operative relation with said stems as

o

means for opening and closing each valve at
predetermined intervals, substantially as de-
scribed. : _

6. The combination with a supporting
frame, of a filter tray mounted thereon, a
conduit connected with the bottom of the

79

tray, three pipes in communication with the

said conduit,a valve for controlling the g)_as—
sage of fluid through each pipe, depending
stems connected with each valve, pins in
operative relation with each stem as means
for opening and closing the valve of each
pi}i)e, the said pins so arranged that no two
valves are open at the same time, pumps re-
spectively connected with two of the pipes
for drawing off solution from the tray, and
air-forcing apparatus for introducing air to
the bottom of the tray through the third
pipe, the conduit connected with the bottom
of the tray being in common communication
with all the pipes, substantially as described.

7. The combination with a rotary frame,
of a filtering tray mounted thereon, a con-
duit connected with the bottom of the tray,
two pipes in common communication with
said conduit, means for feeding the material
to be treated to the tray, a valve connected
with each pipe, means for feeding water to
the tray when at a predetermined position
in its rotary travel, depending stems con-
nected with said valves, pins in operative re-
lation with said stems as means for and si-
multaneously closing the valve of one pipe
and opening the valve of the other pipe, and
a pump in communication with each pipe,
whereby two grades of solution are drawn
off from the tray through the respective
pipes, substantially as described.

8. The combination with a rotary frame,
of a horizontally disposed filtering tray tilt-
ably mounted thereon and traveling there-
with, means for feeding the material to be
treated to the tray, a pipe 1n communica-
tion with the bottom of the tray for draw-
ing off the solution, a pump in communica-
tion with said pipe, a valve for controlling
the pipe, means for opening and closing the
sald valve during the rotary travel of the
tray, and means for automatically tilting
the tray for dumping purposes and subse-

-quently returning it to its normal or hori-

zontal position at predetermined points of
its rotary travel, substantially as described.

9. The combination with a rotary frame,
of a series of horizontally disposed trays
tiltably mounted thereon, means for feeding
the material to be treated to each tray at a
predetermined position in its rotary travel,
means for drawing off the solution from
each tray, means for tilting the fray for
dumping purposes, and means for subse-
quently restoring it to its horizontal posi-

75

80
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105

110

115

120

125

tion at a predetermined point in 1its rotary

travel, substantially as described.
10. The combination with a rotary frame,
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of a series of fillering trays mounted there-
on and rotating therewuh of a condult con-

nected with the bottom of cach ir: vy, three
‘pipes in common communication with the

said conduit of each tray, threc circle tubes
with which the respective conduits of cach

tray are connected, and three separate pumps

1n commumcatlon with the respective tubes,
valves connected with each conduit, depend-
ing stems connected with the valves and
means for actuating the stems for simul-
taneously opening “and closing the said
valves at predetermined intervals during the
rotary travel of the trays, for the pm pose
set forth.

11. The combination with a rotary fmme
of a series of tiltably mounted filtering tr ay%
mounted thereon and rotating therewﬂ:h a
conduit connected with the bettom of each
tray, a number of pipes in common com-
munication with the said conduit of each
tray, a corresponding number ot circle tubes

1n commnon communication with the corre-

sponding pipes of all the trays, and a num-

ber of pumps corresponding with the num-

ber of tubes and in respective communica-
tion with the latter, means for feeding the
material to be treated to each tray in a pre-
determined position 1n its rotary travel,
means for drawing off the solution from
each tray, means for tilting the tray for
dumping purposes, and means for subse-

quently restoring it to its horizontal posi-

tion at a predetermined point in its rotary
travel, for the purpose set forth.

12. The combination with a rotary frame,

of a series of filtering trays mounted there-
on and rotating therewith, a conduit con-
nected with each tr ay, a numbel of pipes
mounted on the said f1 ame and in common
communication with the condiuit of cach

tray, a number of circle tubes corresponding

Wlth the number of pipes of each tray and
In common communication with the corre-
sponding pipes of all the trays, a separate

pump connected with each circle tube, a

valve for controlling the passage of fluid
through each pipeé, depending stems con-
nected with the said valves, pins in operative

relation with the said stems as means for
opening and closing the said valve at pre- |

determined intervals during the rotary
travel of the trays, substantially as de—_
scribed.

13. The combination of a rotary frame in-
cluding a centrally located hollow column,

a serles of filtering travs mounted on the |
sald frame and retatmg thérewith, a con--
duit connected with the bottom of eac_h tray, |.

~commnion

978,381

a number of pipes in common conmunica-

tion with the conduit of each tray, a nun-

60

ber of circle tubes corresponding with the -

number of pipes of each tray surrounding

the hollow column and in respective and
communication with the corre-
sponding pipes of all the trays, a pump in
communication with each tube through the

“hollow column, means for feeding material

to be treated to each tray at a predetermined
position 1in 1its rotary travel, means for

drawing off the solution frem each tray,

‘means for tilting the tray for dumping pul-
poses, and means for subsequently restoring.

it to its horizontal position, at a p1ede-
termined point 1n 1ts rotary travel, substan-
tially as described.

14. The combination of a rotary frame in-
cluding a hollow vertically disposed column,
a series of horizontally disposed ﬁltermn'

trays mounted on the frame and rotatmﬂ'

thelwnth a conduit connected wﬂh the bot-

tom of each tray, a number of pipes mount-

ed on the rotary frame and 1n communica-
tion with the conduit of each tray, a number

of circular tubes mounted on the frame sur-

rounding the hollow column and corre-
sponding in number with the said conduits
of each tray, said tubes being 1n respective
and in common communication with the cor-

responding conduits of all the trays, a single
pipe connected with each tube and leadmﬂ

into the hollow column, valves located in
each conduit, depending stems connected
with each Valve and means lying in the path
of said stems for actuating the stems to
simultaneously open and close the valves,
and a pump in communication with each
of the last named pipes through the hollow
column, substantially as descrlbed

15. The combination with a votary frame,
of a series of horizontally disposed ﬁlteunn

trays tiltably mounted thereon, means for

feeding the material to be treated to each
tray at a predetermined location in its ro-
tary travel, means for drawing off the solu-

tion from each tray, means for tilting each
| tray to the dumping position at a predeter-

mined point 1n its rotary travel, and means
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for subsequently and autematlcally restor-

ing the tray to its horizontal p051t10n eub-

stantlelly as described. _
 In testimony whereof I affix my signature
1 presence of two wﬂ:nesses '

HARRY LK. KIER.

Wltnesses -
| F B OR(JAN
J M SIPPET’I‘
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