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UNITED STATES PATENT OFFICE 
2,242,020 

CoNCENTRATING CELL 
Charles E. Wood, Milwaukee, Wis. 

Original application March 28, 1934, Serial No. 
17,739. Divided and this application Septem 

ber 26, 1938, Serial No. 231,707 
(C. 209-455) 3 Claims. 

This invention relates to a concentrating cell 
or jig of the type illustrated and described in my 
copending application Serial No. 717,739, filed 
March 28, 1934, and of which the present appli 
cation is a division. 
The principal objects of the present invention 

are to provide a jig or pulsating cell that is con 
structed to effect uniform pulsation throughout 
the entire area of the bed of material being con 
centrated; to provide a device of this character 
constructed for actuation by means of a pulsat 
ing fluid medium under control of a valve; and 
to provide a device of this character whereby the 
change in frequency of pulsations may be readily 
effected through variation in Speed of valve op 
eration and Wherein the time interval of the 
pulsation in one direction may be varied with 
respect to the time of pulsation in the opposite 
direction. 

In accomplishing these and other objects of 
the invention, I have provided improved details 
of structure, the preferred form of which is ill 
lustrated in the accompanying drawings, where 
1. 

Fig. 1 is a vertical Section through a concen 
trating cell or jig embodying the features of the 
present invention, the Section being taken on th 
line - of Fig. 2. 

Fig. 2 is a vertical section through the concern 
trating cell or jig on the line 2-2 of Fig. i. 

Fig. 3 is an enlarged detail view, partly in sec 
tion, of the valve and pipe connections control 
ling flow of liquid for actuating the diaphragm 
which pulsates Water through the bed of material 
to be concentrated. 

Referring more in detail to the drawings: 
designates an ore concentrating cell or jig 

for separating materials according to their spe 
cific gravities and in the illustrated instance the 
cell or jig is shown as associated with classify 
ing apparatus 2 illustrated in the above entitled 
application of which the present application is 
a division, however, the structure covered in the 
present invention is adapted for any purpose 
where a pulsating concentrator cell or jig is re 
quired and I do not wish to be understood as lim 
ited to the adaptation illustrated and described. 
As described in the forementioned application, 

the concentrating apparatus includes a tank 3 
Supported on legs 4 and having a sloping bottom 
5 along which the ore stock or other material to 
be concentrated is moved responsive to actuation 
of a Suitable conveyor (not shown). The legs 4 
are connected adjacent their lower ends by lon 
gitudinal channels 6 and T and upwardly spaced 
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cross channels 8 and 9 which mount actuating 
mechanism of the cell later described. 
Formed in the bottom of the tank is an Opening 
through which the material to be concentrated 

is discharged onto a concentrating bed that is 
carried within a depending collar , preferably 
conforming in cross-section to the shape of the 
opening 0 and having its lower edge provided 
with a perimetrical flange 2 to which is secured 
a cell section 3. The section 3 includes verti 
cal walls 4 aligning with the walls 5 of the col 
lar and having upper and lower flanges 6 
and extending outwardly therefrom. The 
flanges 6 cooperate With the flange 2 to clamp 
a screen-like diaphragm 8 that extends hori 
ZOntally across the cell. The lower flanges 7 
Cooperate With similar flanges 9 on a lower 
Section 20, having side Walls 2 corresponding to 
the side walls f4 of the upper section. The 
flanges fl and 9 clamp therebetween a movable 
diaphragm 22 forming a movable bottom for the 
cell and which cooperates with the screen 8 to 
form a collecting and pulsating chamber 23. 
The section 20 also includes outwardly extend 

ing lower flanges 24 for securing a bottom plate 
25. The flanges 2-6 and 7-9 are respective 
ly connected by fastening devices such as bolts 
26 and 27 to sealingly retain the screen and dia 
phragm and prevent leakage between the cell 
sections. The plate 25 is also attached to the 
flanges 24 by similar fastening devices 28. The 
Screen 8 has ample stiffness to provide a support 
or grate over Which the materials to be concen 
trated are passed and through which a liquid me 
dium, such as water, is caused to pulsate in ef 
fecting stratification of the materials according 
to their specific gravity, that is, the heavier ma 
terials collect on the Screen and move there 
through while the lighter materials collect above 
the screen and are drawn off along the bottom 
of the tank 5 or through separate draw-offs lo 
cated at Superimposed levels along the height of 
the collar , as in conventional jig design. 
To prevent clogging of the screen it may carry 

a plurality of layers of balls or similar pellets 
8' which are moved upwardly by the liquid me 
dium upon pulsation in an upward direction and 
which move downwardly against the screen upon 
movement of the liquid medium in the opposite 
direction. The size of the balls is such that the 
Spaces or interstices betWeen adjacent contact 
ing balls allow passage of the heavy concentrates 
into the pulsating or collecting chamber 23. 
The diaphragm 22 substantially conforms in 

size and shape to the cross-section of the cell and 



2 
is provided with a central outlet opening 29 for 
the concentrated materials which are discharged 
through a funnel-shaped member 30 constituting 
a rigid central assembly of the diaphragm. The 
funnel-shaped member 30 is of larger dimensions 
than the opening 29 so that the perimetrical edge 
thereof underlies the inner edge of the flexible 
portion of the diaphragm and is secured thereto 
by fastening devices such as bolts 3, as clearly 
shown in Figs. 1 and 2. The funnel-shaped men 
ber includes a tubular discharge duct 32 which 
extends loosely through an opening 33 in the 
plate 25 and has connected thereto a valve 34. 
The valve 34 normally closes the lower end of 
the duct but is opened from time to time to ef 
fect withdrawal of concentrates, as later de 
scribed. 
The opening 33 is closed by a flexible packing 

element 35 preferably formed of rubberized fabric 
of U-shaped cross-section to provide upper and 
lower attaching portions 36 and 37 which are 
respectively connected to a flange 38 fixed to the 
duct and to the portion of the plate 25 Surround 
ing the opening 33 by means of clamping rings 
39 retained by fastening devices such as bolts 
40. The section 26 is thus sealed to form a fluid 
piston chamber 42 in which a fluid medium is in 
termittently admitted to effect pulsation of the 
diaphragm. The fluid medium may be a liquid 
such as water and is admitted to and discharged 3 
from the piston chamber through a conduit 43 
that is connected with a valve 44. The conduit 
43 includes a nipple 45 that is secured to the 
side of the lower Section 20 and is connected by a 
flanged coupling 46 with a nipple & 7, the nipple 
47 being connected by an L-fitting 43 with a 
manually operated shut-off Valve 49 carried in 
the vertical leg of the conduit which connects 
with the valve 44. 

Also connected in the vertical leg of the con 
duit, between the shut-off valve and the valve 
housing, is a t-fitting 50 having its lateral branch 
5 connected with a conduit 52, also provided 
with a shut-off valve 53 (Fig. 1) which is adapted 
to be connected with another concentrating cell . 
when the cells are arranged in batteries as dis 
closed in the aforementioned application. It is 
thus obvious that the piston chambers of a plu 
rality of cells may be supplied with an actuating 
medium through a common control valve 44. 
The housing of the valve 44 is best illustrated 

in Fig. 3 and comprises inner and outer concen 
tric cylindrical shells 54 and 55 to provide an an 
nular space 56 therebetween. The space 56 is 
divided by partitions 57 and 58 at opposite dia 
metrical sides and an intermediate partition 59, 
the partitions being arranged to form separate 
passages 60, 6? and 62 respectively communicat 
ing with the conduit 43, an inlet conduit 63 and 
an outlet nipple 64. The inner Wall of the valve 
housing forms a cylindrical valve chamber 65 
having spaced ports 66 and 6 communicating 
with the passage 65 and ports 68 and 69 respec 
tively communicating with the passageways 6 
and 62. - Rotatable in the valve chamber is a valve 
core that is fixed to a shaft 7 f extending 
through the packing boxes 72 and 73 provided 
in end walls 4 and 75 of the valve housing (Fig. 
2), the shaft being rotatably mounted in bear 
ings 77 and 6 carried on the channels 8 and 9, 
previously rilentioned. The shaft carries a 
pulley 79 that is operated by a belt 80 running 
thereover and over a corresponding pulley on a 
rotating member (not shown). The valve core 
has diametrically opposed ports 8 and 82 (Fig. 
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2,242,020 
3) which successively communicate with the in 
let, outlet, and discharge passages 6, 60 and 62 
respectively to direct the liquid to and from the 
piston chamber in effecting pulsation of the dia 
phragm. 
The liquid medium for the pulsating chamber 

may be Supplied from the same Source with 
which the conduit 43 is connected by way of a 
branch conduit 83 having connection. With a T 
fitting 84 in the conduit 63, as shown in Fig. 2. 
The conduit 83 is connected with a manifold 85 
that extends about the periphery of the cell Sec 
tion f3, the manifold being preferably formed as 
a part of the section and communicates with the 
interior thereof through a series of ports 86. The 
conduit 83 may be provided with a hand operated 
valve 87 whereby the pulsating liquid may be reg 
ulated to control condition of the concentrating 
bed. The conduit 83 may also be provided with 
branch conduits 38 to connect with other cells 
when arranged in batteries as above mentioned. 
In order to prevent a water hammer effect 

incident to actuation of a rotary valve, the con 
duit 83 is provided with an air compression cham 
ber 89 as best shown in Fig. 3. 
The operation of a concentrating cell or jig 

Constructed and assembled as described, is as 
follows: 
The material to be concentrated Will be carried 

across a bed of material 90 filling the collar sec 
tion of the cell and supported on the layers 
of pellets carried on the screen 8. Upon rota 
tion of the valve core 70, the ports therein will 
successively pass the respective ports in the inner 
shell 54 to control flow of pulsating medium to 
and from the piston chamber to effect pulsation 
of the flexible diaphragm which in turn effects 
alternate gushes of liquid through the bed of 
material collecting in the cell for effecting 
Stratification of the particles according to specific 
gravity, the heavier particles collecting on the 
screen and passing therethrough while the lighter 
materials collect in the upper portion of the bed 
and in position to be carried, up the bottom of 
the tank or to be drawn off through side outlets 
in the cell. For example, when the ports 8 
of the Valve is in registry with the water inlet 
port 68, Water is admitted from the conduit 63 
under pressure of a pump 91, through the valve 
core, for discharge through the ports 82 and 67 
for flow through the conduit 43 into the piston 
chamber to effect upward movement of the 
diaphragm as Shown in Fig. 2. This movement 
of the diaphragm displaces the water in the 
pulsating chamber 23 through the bed to effect 
loosening thereof and rearrangement of the 
particles according to their specific gravities. As 
the valve core continues its rotation the ports 8 
and 82 therein will move out of registry with the 
portS 68 and 67 and cross the intermediate valv 
ing portions of the valve housing into registry 
with the ports 66 and 69, whereupon the water 
Supply from the pipe 63 is cut off and the flow 
in the piston chamber is reversed, the water dis 
charging through the conduit 43 by way of the 
ports 66, 8, 82 and 69 to the outlet S4. This dis 
charge permitS downward movement of the dia 
phragm and allows return of the pulsating liquid 
in a downward direction through the bed, Seating 
the pellets and drawing the heavy concentrates 
therebetween and through the screen into the 
pulsating or collecting chamber 23, where they 
drop through the funnel-shaped member 30 into 

75 
the draw-off conduit 32 completing a cycle of 
Operation. Attention is directed to the fact that 
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all points of the diaphragm are constrained to 
move at right angles to the surface of liquid 
pulsated through the bed so that the pulsating 
liquid is equally effective throughout the entire 
area, thereof. Similar cycles will follow in timed 
relation depending upon the Speed of rotation of 
the valve core and the relative spacing and 
length of the valve ports. It is thus obvious that 
any timed differential may be established be 
tween the input and release of Water through the 
valve core by variation in the relative Spacing 
of the valve ports or the valve may be irregularly 
tinned. 
The heavy concentrates may be drawn off 

from time to time by opening the valve 34 while 
the light materials will be progressively moved 
across the bottom of the tank as described in the 
above mentioned application of which the present 
application is a division. Simultaneously with 
flushing of the Water through the bed, fresh Water 
is continuously being supplied thereto by Way of 
the branch conduit 83 Which Water Carries a Way 
Silt and light particles which may have been 
scoured from the heavier concentrates by the 
pulsating action in the cell. The amount of 
water admitted influences fluidity or density of 
the concentrating bed and is preferably main 
tained so that the materials being concentrated 
are in relatively loose condition whereby the 
heavy concentrates move freely toward the bot 
tom of the cell and in reverse direction to the 
movement of the lighter materials. If desired, 
the valve 34 may be left open so that the heavy 
concentrates are continuously drawn from the 
pulsating chamber. 
What I claim and desire to secure by Letters 

Patent is: 
1. An apparatus of the character described, 

including a cell, an apertured support in the cell 
for retaining a bed of material to be concern 
trated, a movable diaphragm positioned directly 
below and in close proximity to the Support in 
cluding a rigid central portion and flexible edge 
portions attached to said cell at a point directly 
below said Support for bodily Supporting a pulsat 
ing liquid thereon and to form the top of a fluid 
piston chamber above the bottom of Said cell, a 
cencentrate outlet tube connected with said rigid 
portion of the diaphragm and reciprocable in the 
fluid piston chamber and through an Opening in 
the bottom of the cell, flexible Sealing means 
connecting Said tube With the bottom of the cell 
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for closing the piston chamber, and means for 
intermittently introducing a fluid pulsating 
medium into said fluid piston chamber to effect 
vibration of the diaphragm and bodily pulsation 
of the liquid carried thereon through the bed of 
In alterial carried on Said Support. 

2. An apparatus of the character described, in 
cluding a cell, an apertured Support in the cell 
for retaining a bed of material to be concentrated, 
a movable diaphragm positioned directly below 
and in close proximity to the Support including 
a rigid central portion and flexible edge portions 
attached directly to said cell at a point below 
Said Support for bodily supporting a pulsating 
liquid thereon and to form the top of a fluid 
piston chamber above the bottom of Said cell, a. 
concentrate outlet tube connected with said rigid 
portion of the diaphragm and reciprocable 
through an Opening in the bottom of the cell, 
flexible Sealing means connecting said tube with 
the bottom of the cell for closing the piston 
chamber, means for intermittently introducing a 
fluid pulsating medium into said fluid piston 
chamber to effect vibration of the diaphragm 
and pulsation of the body of liquid carried there 
On through the bed of material carried on said 
Support including means for Supplying the fluid 
pulsating medium, a valve in said fluid pulsating 
medium Supply having inlet and exhaust ports 
for admitting said fluid pulsating medium to the 
piston chamber and for discharging the fluid 
pulsating medium from said chamber, and means 
for actuating Said valve. 

3. An apparatus of the character described, in 
cluding a cell, an apertured Support in the cell 
for retaining a bed of material to be concentrated, 
a movable diaphragm positioned directly below 
and in close proXimity to the Support and having 
Sealed engagement with the cell to form an upper 
pulsating chamber for containing a body of 
pulsating liquid, a liquid piston chamber wholly 
positioned below said pulsating chamber, means 
Connected with said piston chamber for admit 
ting and discharging a liquid medium for effect 
ing rise and fall of the diaphragm for bodily re 
ciprocation of the liquid in the pulsating chamber 
through said bed of material, a valve controlling 
the admission and discharge of Said liquid, and 
an air Cushioning chamber connected With Said 
Valve on the inlet side thereof. 

CHARLES E. WOOD, 


