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UNITED STATES PATENT OFFICE 
2,678,131 

ORY CONCENTRATOR, 

Robert F. Dore, Los Angeles, Calif. 
Application July 17, 1950, Serial No. 174,246 

2 Claims. (CI. 209-466) 
The present invention relates to ore concen 

trators and specifically to a pneumatic or air 
float concentrator, applicable to the concentra 
tion of heavier valuable ore from lighter unde 
sirable gangue material. 
The present inventor was faced with the prob 

len of developing a concentrator which would 
concentrate ores, without the use of water. The 
problenn Was to gather the mineral values into 
the form of a rough primary concentrate, which, 
in turn, could be conditioned and finished into 
marketable, high grade concentrates. 
The concentrator of the present invention is 

capable of handling many types of ores, with a 
high recovery of the desired ore from the gangue 
material, resulting in a primary concentrate. 
This makes possible the practical operation of 
many deposits of natural resources in the form 
of Critical and strategic minerals. Many such 
deposits in the arid regions are well known but 
are unWorkable because of lack of water. 
In test runs made with the present invention, 

using 500 pounds of properly ground tungsten 
Ore, 32 pounds of concentrates were obtained 
assaying 7.02% WO3. The recovery from the 
raW Ore Was Sufficiently high to leave no further 
commercial values in the tailing. The tailings 
aSSayed .09% WO3 and were ready for discard 
to the dump as Waste material. 
An object of the invention is the provision of 

a concentrator which is rugged in design, will 
continuously handle a uniformly ground ore feed, 
is constructed of Standard parts, the replace 
ments of Which may be easily made, and which 
uses air instead of Water as a suspensory 
medium. 
With the above-mentioned and other objects 

in View, the invention consists in the novel and 
useful provision, formation, construction, associ 
ation and relative arrangement of parts, mem 
bers and features, all as shown in one embodi 
ment in the accompanying drawings described 
generally and more particularly pointed out in 
the claims. 

In the drawings: 
Figure 1 is a fragmentary side elevation of 

the concentrator; 
Figure 2 is an end elevation of the concen 

trator, looking in the direction of the arrow 2 in 
Figure 1, 

Figure 3 is a fragmentary, longitudinal sec 
tional view on the line 3-3 of Figure ; 

Figure 4 is a fragmentary, sectional view on 
the line 4-4 of Figure 3; 

Figure 5 is an enlarged view, partly in section, 
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2 
of Oile of the pockets in the table of the con 
centrator; 

Figure 6 is a fragmentary sectional view, on 
an enlarged Scale, taken on the line S-6 of Fig 
ure 5; 

Figure 7 is a fragmentary, partly sectional 
View of one of the pockets of the table; 

Figure 8 is a view similar to that of Figure 7, 
illustrating action that occurs in the ore to be 
Concentrated resultant upon certain operations 
of the concentrator table; 

Figure 9 is a fragmenary, partly sectional view, 
illustrative of stratification of ore particles; 

Figure iO is a sectional view, on an enlarged 
Scale, of the Vibrating mechanism for the con 
Centrator and taken on the line O-O of Figure 
1; and 

Figure 1 is a Sectional view on the line - 
of Figure 10. 

The concentrator of the present invention is 
capable of handling mixed sizes of feed over a 
Wide range of mesh sizes to positively yield a 
primary concentrate. The continuously con 
trolled constant volume of air is passed through 
pocketS in the table within which pockets are 
balls of either uniform or graduated sizes. The 
table is vibrated at an angle and such vibration, 
together With air passage between the balls, pro 
duces eddy currents and a rapid change of po 
Sition of the balls. Such action has been found 
to be very efficient in the practice of the inven 
tion in that the heavy concentrates pass by 
gravity downwardly through the upstream of air 
and between the balls while the lighter gangue 
material is lifted and conducted away from the 
concentrates. 

Figures 1 and 2 show a sill for the concen. 
tl’ator made up of I-beams 2. The said I-beams 
are arranged in any Suitable manner and inter 
COIanected SO as to provide a support and founda 
tion for the concentrator considered as an en 
tirety. 

Resting on the I-beams 2 and supported there 
by is a Spaced pair of girders 3 and , see Figure 
2. This is one possible arrangement. Each 
girder 3 and is carries front and rear sockets 5 
and 6. The Sockets are at an angle to the top 
flanges of Said girders and incline toward the 
feed end of the concentrator. Immediately 
above the girders 3 and l is the feed table. 
The feed table includes a framing which has 

two Substantially parallel sides 8 and 9, and an 
interconnecting end member 9, the said fram 
ing being of substantial depth. The said fram 
ing and a SSociated parts, to be described, is pro 
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vided with external sockets and 2 on each 
side of the framing which are in axial alignment 
with the front and rear sockets 5 and S. Coil 
springs, designated generally at 3, bridge the 
axially aligned pairs of SocketS. The Said coil 
springs resiliently support the feed table above 
the girders of the sil. The coil springs are held 
against displacement from the Sockets in any 
approved manner although the Weight of the 
framing and a SSociated partS is usually great 
enough to prevent any displacement. Extend 
ing between the sides 3 and 9 and the end . 
of the feed table framing is a base member A. 
This base member may, itself, constitute a 
skeleton framing, or it may be Solid and Said 
base member is adapted to support between the 
sides of Said feed table fraining the Screen Enem 
be designated as an entirety as . The Screen 
member 5 includes a franning having tWO Side 
rails 6 and which are substantially parallel 
and adapted to lie closely adjacent the SideS 8 
and 9. The side rails are each provided, ad 
jacent their bottom edges, with an angle iron 
18, which acts to support a pan i9. Positioned 
above and spaced from the pan 3 is a Screen. 
20. It will be seen from the description given 
that a duct is provided between tine par 9, the 
screen 20, and the side rails 6 and I, this 
duct being designated generally as 2i and is LSed 
as a combination passageway for air and coilgen 
trates. 
The Screen construction forms one of the fea 

tures of the present invention and constitutes a 
generally solid member which imay be terned a 
Wall 22 and which parallels the pan f3. This 
wall is secured in any approved inainner getween 
the side rails 6 and and said Wall is trainS 
versely provided with slots 23 at equidistantly 
spaced points, as shown in Figure 4. The longi 
tudinal bounding edges for each slot 23 carry 
Z-shaped brackets 24 and 25, one leg of each 
bracket being supported on the top Suiface of 
the wall 22, while the bottom legs carry a Screen 
ing which extends therebetween. 

Reference is made to Figures 5 a.ind 6 Which are 
illustrative of the construction for each slot, 23. 
As shown, the Z-shaped bracketS or SupportS have 
both iegs bored at a plurality of points, the upper 
leg 26 of each bracket arranged to have a Screen 
2 overlie said legs with bolts designated gen 
erally as 2a passed through bores in the Wall 22, 
through the said screen and through risers 28 
which overlie the Screen in the Zone of Said legs 
26. The assemblage is held by the usual nuts 23 
carried by the bolts 2d. The risers 28 are wedge ; 
shaped and accordingly, conpleinentary Wedge 
shaped washers 39 are provided for each bolt, 
As shown in Figure 6 angle iro, nenbers 3 and 
32 are secured to the side rails is and and 
are interposed between both ends of meinbers 2. 
One leg of each Z-shaped bracket 33 and 35 is 
carried by an angle iron merinber, 3 and 32, the 
Screen 27 in turn being interposed between the 
uppermost legs of Said Z-shaped bracketS and a 
cap Strip 35 and held by bolts 36. The botton 
Screen 37 engages the inner Surface of the lower 
feet of the brackets 24, 25, 33 and 3, with over 
lying strips 38 positioned on top of the Screen, 
there being a plurality of bolts 39 passed through 
the Strips. 38 and the lower feet of the Said 
brackets for holding the screen in position. In 
cluded between the upper and lower Screens 2 
and 37 are steel balls or shot 40. Extending be 
tWeen the Sides 6 and f and beneath the Screein 
2 is a baffle 4. In the present instance the 

0. 

5 

4. 
baffle does not extend the entire distance be 
tween the Screens 2 and 3. 
While I have described the Screen 2 aS being 

one which extends between a pair of risers, yet 
it is evident that the said Screen may Overlie the 
entire deck or table top and be Secured to the 
respective top legs 26 and under the risers, aS 
just described. Either construction functions the 
Same. The Screen construction thus provides 
What may be termed a plurality of pocketS, each 
pocket comprising upper and lower Screens be 
tWeen which are placed hardened steel balls 43 
which may be of the same size or of intermixed 
sizes. The number of pocketS Inay Vary as may 
likewise the spacing between the pocketS. For 
instance in Figure 3, five pockets are provided. 
Secured to the solid portion of the Wall 22 be 
tween pockets and intermediate the Side rails ié 
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and are blocks 42. The longest dinension of 
each block extends longitudinally of the Wall 22 
and the ends of each block are angular in forin. 
These blocks act to divide the top and for pur 
poses set forth in the statement of the Opera 
tion. 
The construction is such that Screen inenber 

5, considered as an entirety, may be Withdrawn 
from between the sides 8 and 9. Ordinarily 
the side rails S and are held to the sides 8 
and 9 by Z-shaped clips 43, see Figures 2 and 4. 

It will be noted upon reference to Figure 4 that 
the Wall 22 has an extending Solid portion at 
22a. This is the portion that initially receives 
the grains of ore and is at what is terned the 
feed end of the screen, while the opposite end 
As provides for discharge of the tailings and of 
the concentrates. It is intended fro; in the Con 
struction shown that the Screen, considered as 
an entirety, should be vibrated and to accomplish 
this, a framing $5 transversely extends above 
and between the sides 3 and 9 of the feed table 
franning . The framing 35 has angularly related 
sides, as shown at 46 and 47, and on one of the 
Said Sides, in the present instance 46, a Vibrator 
mechanism designated generally as 48, is mount 
ed. This vibrator mechanism is illustrated in 
Figures 10 and 11, and includes a pair of Shafts 
49 and so suitably mounted in bearings desig 
nated generally as 5 carried by the sides of a 
housing designated generally as 52. Gears 53 
and 54 are carried on the shafts 9 and 50, with 
the teeth of Said gears in mesh, as shown. Shaft 
£9 carries an eccentric weight 55, while shaft 5 
carries a pair of eccentric Weights 55 and 5. 
The eccentric Weights 56 and 5 are spaced apart 
to allow the weight 55 to pass therebetween dur 
ing rotation of the shafts. Shaft is is the drive 
shaft, while shaft 5i is the driven shaft. It is 
evident that the Unbalanced Weights tend to bal 
ance each other when in the position shown in 
Figure 11 and give a maximum unbalanced effect 
When revolved 90° to a plane perpendicular to 
that ShoWin in the figure. Such a device trans 
InitS vibration to the Screen at an angle oblique 
to the Screen Surface which permits a horizontal 
Setting of the Screen, if desired. When the vi 
birator mechanism is mounted upon the inclined 
Side 46 of the framing, vibration or movement 
of the screen is in the direction of the arrows 58 
of Figure 1. Such a vibratory movement causes 
the grains of Ore to move from the feed end of 
the screen to the discharge end, as more fully 
Set forth in the statement of the operation. Se 
cured between the sides 3 and 9 at the feed end 
of the concentrator is a hopper 59. The chute 
end 6 of said hopper 59 is elongated to length 
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as shown in section in Figure 3 and extends be 
tween the sides 8 and 9. This hopper acts in 
conjunction with the chute end of a Superim 
posed hopper 6, which initially receives the 
crushed ore delivered into said hopper 6 from a 
beit conveyor 62. The hopper 6 and aSSociated 
framing 63 is carried by posts 64, the lower ends 
of the posts being mounted upon the sill. Fram 
ing 63 is arranged to Support a motor 65, a blower 
66, and the pulley end 6'7 for the shaft of the 
roller 68 over which the belt conveyor passes. It 
will be noted that various pulleys are mounted On 
the blower, both ends of the motor shaft, and on 
the shaft. 49 of the vibrating mechanism, with 
continuous belts passed between the pulleys for 
driving the same when the motor is energized. 
The blower is adapted to direct a constant vol 
ume of air through the duct 69, the outlet of the 
duct being between the pan 9 and the wall 22 
immediately below the feed end 22d, see Figure 
4. The discharge end of the feed table is pro 
vided with a transverse strip 70, and a small dis 
charge spout depends from the wall 22 adja 
cent the discharge end 44 of the concentrator 
table. This discharge spout communicates with 
an elongated slot 72 in the pan 9, See. Figure 3. 
A pair of angular strips 3 and 74 extend between 
the pain 9 and wall 22 and the sides 6 and 7 
for directing the concentrates to the slot 72. it 
is intended that the concentrates should be di 
rected through the spout 7 into a hopper 75, 
which hopper discharges onto a continuous belt 
conveyor 6. The tailings are passed over the 
table top and are directed by a chute 77 onto a 
continuous belt type conveyor 78. 

I have provided damper means 79 of the gate 
type as illustrated in Figures 3 and 4, for regu 
lating the volume of air passed through the duct 
69 and into the duct 2. I have also provided a 
canopy 80 positioned above the shaker table, as 
illustrated in Figure 4. The top of the canopy 
has an outlet 8 connected to a duct 82 for col 
lecting dust which is normally raised when the 
shaker table is vibrated and Ore is being paSSed 
thereove'. 
Other refinements in the construction include 

an elongated member 83 which is interposed be 
tween the pan 9 and the screen for bracing the 
Screen and preventing distortion thereof during 
passage of ore thereover. 
The operation, uses and advantages of the in 

vention are as follows: 
It is assumed that the ore desired to be con 

centrated has been Suitably crushed to a size 
which will permit it to pass through the top 
Screen 27 covering each pocket. Included between 
the top and bottom screens 27 and 37 are steel 
balls 40 of the Same or graduated size. Upon ac 
tuation of the motor 65, the blower 66 will direct 
a continuous current of air through duct 69 and 
into duct 2. This air will pass upwardly through 
each pocket of the Screen member 5. To assure 
Such paSSage, the spout 7 and the hopper 75 are 
Surrounded by a canvas bag to create a back 
pressure to air flow at the concentrate Outlet 
end of the table. The motor also drives the vi 
brator 38 and as this vibrator is mounted at an 
angle and the shaker table is held by coiled 
Springs 3 at Substantially a 45° angle to the sill, 
vibration of the table occurs on an angle, the di 
rection of movement of the table being in ac 
Cordance with the arrows shown at 58 in Figure 
1. This upward and downward movement of the 
table at a rapid rate causes travel of the ore from 
the intake or feed end of the table toward the 
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outlet end thereof in a steady continuous foW. 
The properly graduated ore is fed by the belt 
conveyor 62 into hopper 6 and thence directed 
into hopper 59 positioned directly above the table 
at zone 22a, in Figure 4. Vibrating the table 
gives a panning action to the ore and the ore 
will stratify, the concentrates being on the bot 
ton, the middlings at a middle zone, resting on 
the concentrates, with the tailings covering the 
middlings in the manner shown in Figure 9. 
Due to the vibratory action of the table and its 
particular motion, the concentrates, arranged in 
accordance with specific gravity, will move over 
the Solid portion 22a of the table at the inlet end, 
will climb the first riser of the first pocket and 
onto the upper screen 2 of the first pocket. The 
concentrates Will fall through the Screen as may 
the middlings and perhaps Some of the tailings, 
but as the table is vibrating rapidly, this vibra 
tion is communicated to the balls 40 in the pocket. 
These bails rapidly rotate in the manner indi 
cated by the arrows in Figure 8 and change their 
positions as high as 1250 times per minute. Dur 
ing Such vibratory movement, air is being di 
rected through the pocket and around the balls 
at a continuous volume sufficient to lift the 
Iniddlings and tailings through the uppermost 
Screen 2; while permitting the concentrates to 
gradually move down Wardly and pass through 
the lower screen 37 into the duct. 2, being re 
ceived on pan 9. However, air flow into duct 
2, plus vibration, Will cause the concentrates to 
move toward the discharge end of the table and 
pass through spout into hopper 75 for deposit 
upon belt 5. In the meantime, the ore which 
includes the concentrates, middlings and tail 
ingS, Will continue to move over the top screens 
of the Several pockets until the concentrates have 
been removed from said ore. This is the reason 
for providing a plurality of pockets. In fact it 
is possible within the purview of the present in 
Vention to provide sequential concentrators to 
a SSure. Substantially complete removal of con 
Centrates from the ore. The concentrates that 
are not captured or removed from the ore at the 
first pocket Will continue to move on the table 
and Will pass over the second riser of the first 
pocket which causes a tumbling action in the 
Ore and aids in separting the concentrates from 
the middlings and tailings. In Figure 8, I have 
shown the general appearance of the ore and 
the Waves produced therein during travel thereof 
Over the vibratory table. Figure 8 also shows 
the eddying that occurs between the balls and the 
Ore while Separating the concentrates from the 
tailings. The eddying is of importance as con 
Stant agitation and movement of the balls func 
tions to batter the ore received in the pocket while 
the air passed through the pocket carries the 
light gangue particles upwardly through the top 
Screen. As Stated, the action continues with the 
Ore moving over the risers thence into the pock 
ets to be acted upon by the balls and the air, 
While the table is being vibrated. After the last 
pocket has been passed over, the tailings and 
middlings or gangue will pass through chute 
and be deposited upon the continuous belt 8, 
Which will remove the same. 
The device Will operate without undue dust due 

to the presence of the dust collector positioned 
above the table. While the table may be placed 
at an angle to assure proper travel of the ore 
from the intake to the discharge end neverthe 
less, the angular mounting, both for the table 
and the vibrator, assures travel of the ore even 
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if the table is inclined upwardly toward the dis 
charge end thereof. 

I claim: 
1. A concentrator including a foundation mem 

ber, an elongated substantially rectangular solid 
table, provided with a series of equidistantly 
Spaced apart transverse slots, screens covering 
the top and the bottoms of said slots, and tri 
angular risers extending transversely of the 
table adjacent the edge of each slot and on the l 
upper Surface of Said table, all of said risers ex 
tending in the same direction, balls within each 
transverse slot between the said screens, front 
and rear pairs of coil springs between the founda 
tion member and the table, the axes of which 
Springs are at an acute angle to the plane of the 
table and means for vibrating the table at an 
angle oblique to the plane of Said table to paSS 
particled ore over the table from one end there 
of to the other, the said ore in each instance pass- 2 
ing over the said risers and into each pocket, the 
mesh of the screen being Such as to allow Said 
particled ore to pass therethrough to have said 
balls batter the ore, and means for directing air 
through the screens and between said balls to lift 25 
the lighter particles of Said ore upWardly for 
progressive movement to the next transverse slot, 
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8 
the concentrates passing through the bottom 
Screens. 

2. The device as Set forth in claim 1 charac 
terized in that the means for directing air through 
the Screens includes a blower and a duct be 
neath said table, the Said duct adapted to receive 
concentrates passed through the bottom screens 
to be directed by vibratory movement toward the 
tail end of the concentrator. 
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