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Re, 21,136 

PATENT OFFICE 
21,136 

PROCESS AND MECHANTISMI FOR DIVTDING 
INTERMXED MATIERALS 

Kenneth Davis, Punxsutawney, Pa., assignor, by 
mesne assignments, to Richard Peale, Morton F. 
Locke, and William B. Oakes, trustees 

Origina No. 1,786,738, dated December 30, 1930, 
Serial No. 553,250, April 15, 1922. Application 
for reissue August 10, 1938, Serial No. 224,228 

24: Claims. 
The invention relates to a novel mechanism 

and process for Separating intermixed, divided 
materials of different specific gravities, and more 
eSpecially to a novel mechanism and process 
Wherein air under presSure and vibratory action, 
together With gravity, are employed; the novel 
features of the invention being pointed out here 
ihafter in part and in part being Obvious here 
from Orto those skilled in the art. 
The invention consists in the novel parts, con 

Structions, arrangements, combinations, im 
provement, steps and processes, herein described. 
The accompanying drawings, referred to here 

in, and Constituting a part hereof, illustrate One 
embodiment of the invention, and together With 
the description serve to explain the principles 
thereOf. 
Of the dra WingS: 
Fig. 1 is a central longitudinal, vertical Section, 

through a Separating unit, embodying the in 
vention; w 

Fig. 2 is a transverse, vertical Section taken on. 
the line 2-2 of Fig. 1, looking in the direction 
of the arrows; 

Fig. 3 is a transverse vertical Section, taken 
Substantially on the line 3-3 of Fig. 1, looking 
in the direction Of the arrows; 

Fig. 4 is also a transverse vertical Section taken 
substantially on the line 4-4 of Fig. 1, looking 
in the direction of the arroWS; 

Fig. 5 is a Side elevation, With the Central part 
broken away, of a Separating unit with its mount 
ing, and its Vibrating and air presSure mecha 
nism, and its material conveying devices and is 
taken looking at FigS. 1 and 7 from the front. 

Fig. 6 is a fragmentary View, party in eleva 
tion and partly in Section, On the line 6-6 of Fig. 
5, showing a part of the air preSSure mechanism; 

Fig. 7 is a View COrresponding to Fig. 1, but 
showing the Separating unit, more Or less dia 
grammatically, in inclined position, and with the 
intermixed materials in procesS Of Separation; 

Fig. 8 is a transverse, vertical section, taken 
SibStailially On the line 8-8 of Fig. 7, looking 
in the direction of the arroWS, and Showing more 
or less diagrammatically the proceSS of Separat 
ing the materials; 

RFig. 9 is a fragmentary elevation correspond 
ing to the upper left-hand part of FigS. 1 and 5, 
b{Zt Showing a modified form Of the Separating 
unit Walls; 

Fig. 10 is a fragmentary elevation correspond 
ing to the upper right-hand part of FigS. 1 and 5, 
aid Showing a modified form of this part of the 
separating unit Walls; k 

(C. 209-46?) 
Fig. 11 is a transverse, vertical Section, taken ... 

substantially on the line 11-ff of Fig. 10, look 
ing in the direction Of the arrows; 

Fig. 12 is a side elevation, on a diminished scale, 
of a separating unit, showing a modified form of 
delivery chute, adapted for separating the dif 
ferent SiZes of a Separated material. 

Fig. 13 is a transverse vertical Section, taken 
Substantially on the line 3-3 of Fig. 12, look 
ing in the direction of the arrowS; , , 

Fig. 14 is a top plan of a Separating Unit, On a - 
diminished Scale, 
of; 

Fig. 15 is a diagrammatic representation in ele 
Wation of a Separating unit, showing an Other 
modified form thereof; 

Fig. 16 is a longitudinal vertical Section, similar 
to Fig. 1 but Showing a different Construction of 
the forward end of the Separator Unit: 

Fig. 17 is a fragmentary top plan of the right 

showing a modified form there 

hand end of Fig. 1, but showing one part in hor- . 
izontal section; Y 

Fig. 18 is taken on line 18-18 of Fig. 17, show 
ing one Side of the end of the unit in vertical 
transverse section and the other Side in eleva 
tion; and - • • , 

Fig. 19 is a fragmentary vertical longitudinal 
Section of a modified form. . 
The present invention, in certain aspects there 

of, is an improvement on the invention of my 

filed March 4, 1922, Patent No. 1,782,392, dated 
November 18, 1930. In other aspects thereof, 
however, the invention is independent of my 
Said co-pending application, and is capable Of 
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co-pending application Serial Number 541,123, .. 

35 independent use or of use in Separating units - * 
differing therefrom in greater or leSS degree, both 
in structure and in manner of operation. 
The term “divided” as employed herein is con 

veniently used to signify materials which are in 
relatively small parts, portions, or particles, Such 
as, broken, or crushed materials, or granular or 
pulverulent materials, as distinguished from ma 
terials in large masses. An example Of Such ma 
terials, and one with which the present invention 
has proved very successful, is mixed coal and rock 
or slate, with which is also mixed at times the 
material known as “bone' or “bony” (a combUIS 
tible material but having a very high ash COn 
tent). 

It is customary to “size” the coal and other in 
termixed materials very closely, by Screening or 
otherwise, and to then Subject Such sized mate 
rials to the action of a Separating apparatus. 
This invention is adapted Successfully and effi 
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2 
ciently to clean or separate the coal from the 
other intermixed materials through an unuSually 
wide range of intermixed sizes, that is, Without 
the close Sizing Which is neceSSary With many, 
and in fact practically all other, Separating ma 
chines and proceSSeS. w * - 
In the present embodied form, an inclined bed 

of the intermixed divided materials, preferably. 
relatively long and narrow in form and of COn 
siderable depth, is subjected to the Separating 
action of a fiOW of air under pressure. This sep 
arating action is preferably aided and expedited 
by very rapid and short, but forceful vibrations of - 
the bed of materials, the Vibratory movement be 
ing preferably bi-directional, that is, it is both 
longitudinal of, and transversely to, the bed of 
materials in the separating unit. The forward. 
and downward inclination usually imparted to 
the unit involves gravitational action therewith. 
The intermixed materials are rapidlyseparated 

and thus are gradually but also very rapidly 
stratified. The heavy material such as the rock, 
under the action of the agencies, movements and 
forces acting thereon, sinks and then flows longi 
tudinally forwardly along the bottom of the bed, 
and is discharged from the lower forward end 
thereof. The lighter material, at the same time, 
under the operation of these agents, forces and 
movements, seeks and flows along the upper-part 
of the bed, and here is Subjected to Such of these 
agencies and influences as will cause the dis 
charge of the clean and separated lighter ma 
terial, such as the coal, from the top, and prefer 
ably Over the Sides of the unit. , , • 
By the present invention, the stratifying and 

separating action of the air at the rear, or en 
trance of the separating unit is changed from 
that disclosed in my Said copending: application, 
as is also the final back-pressure separating-ac 
tion of the air at the forward or discharging end 
of the unit. Also the movement and back pres 
Sure of the heavier material, such as the rock, is 
likewise different and is differently controlled 
from that of my preceding invention, already re 
ferred to, together with other novel features 
which will be first set forth in connection with 
the following detailed description of the inven 
tion. . . . . ..., F'. 

It will be understood that the foregoing broad 
and general description, and the following de 
tailed description as well, are exemplary and ex 
planatory, but are not restrictive of the inven 
tion; and that the statement of the principles of 
Operation of the invention is correct and ade 
quate as at present advised from observation of, 
and experimentation With, the invention in prac 
tical Operation, but that the invention is not 
necessarily limited thereto or thereby. . . . 
Means are provided by the invention for sup 

plying the intermixed divided materials...to the 
cleaning and separating unit automatically at 
.a. rate just sufficient for the capacity of the unit, 
that is, at the highestrate of total and effective 
Separation accomplished by the unit under the 
particular conditions of operation, Such as the 
physical condition of the intermixed materials, 
the nature thereof, the size, or variations in size, 
the relative specific gravities of the intermixed 
materials, or other conditions. . . . 
As embodied, a generally vertically. disposed 

hopper 1 is provided, open at the top, and pref 
erably having some 'or all of its sides.inwardly 
and downwardly inclined, as-shown in Figs, 1 
and 4, the walls of the hopper being constructed 
preferably of foraminate or cribriform material. 

21,136 
This allows the air to escape laterally as Well 

as upWardly for removing duSt. 
The Walls, or the side walls 2 and 3 of the hop 

per converge downwardly toward a throat 6 (Fig. 
4), and from this point the Wallis diverge doWn 
wardly to the full width of the Separating unit. 
Thus any tendency toward choking and stopping 
of the material at the bottom of the hopper is 
avoided, and the material is always free to flow 
forward into the Separating unit as rapidly as the 
unit can take care of it. The rear Wall 4 of the 
hopper is shown inclined, while the front wall 5 
is shown vertical and wholly or in part Solid for 
purposes to be later described. 
The air pressure is preferably utilized for pre 

liminarily driving out the dust from the inter 
mixed materials, as described in my previously 
filed and co-pending application already referred 
to, the air for this purpose passing upwardly and 
backwardly through the part 7 of the air pervious 
bottom 15, the slide 8 being utilized to regulate 
and govern this upward flow and pressure of the 
air for cleaning out dust. Brackets 9 resting on 
side plate 20 hold the hopper in position, the 
plates 20 being integral with or resting upon the 
supporting rails, 30 and 3 for the unit (later 
described). Means are also provided for regulating the flow 
or supply of the intermixed materials into the 
separating unit and, as shown, the siZe of the 
open throat or passageway 9 at the bottom and 
forward end of the hopper is gOVermed Or COIl 
trolled by a vertically movable or adjustable slide 
10, mOVingslidably on the hopper Wall 5, and ex 
tending the width of the opening 9. This slide 
is movable Within a guiding strip i?, fastened to 
the hopper wall, and having a slot 13 through 
which passes a clamping bolt 14, which also pass 
es through the hopper wall, to hold the slide 10 
in its adjusted vertical position. 
The separating unit is preferably of relatively 

long and narrow dimensions, and is designed to 
hold a relatively deep bed of materials, at first 
intermixed, then gradually but rapidly and com 
pletely stratified and thereby separated, dis 
charging the heavy material downwardly and 
theilighter material from the upper part of the 
bed; the heavy material being also preferably dis 
charged forwardly and the lighter materials 
transversely. - 
Means are provided by the present invention 

for subjecting the intermixed materials on their 
entry into the separating unit to Such an air 
pressure and air current action, concomitant 
with such a control of the material at this time 
as will insure, not only a rapid and complete 
stratification or separation of the intermixed 
material, but will secure these desired results with 
intermixed materials which are of relatively 
widely varying sizes, that is, with materials which 
have not been closely sized in the usual manner. 
In the embodiment form of this means, there 

is provided at the back or entrance end Of the 
separating unit, in conjunction Or Cooperation 
with air pressure pervious bottom ?5, which may 
be Of ClOSely Woven Wire mesh, preferably Vary 
ing in Size to suit differentsizes of material, a flud 
pervious hood or closure (Figs. 1 and 2) having 
Sidewalls || 6 and 17 abutting on the pervious bot 
tom f 5 and extending upWardly therefrom, the 
sidewalls being integral or continuous and form 
ing an arched top 18, constituting a complete but 

- fluid pervious closure at this end or portion of the 
Separating unit. The Solid Side Walls Of the unit 
are preferably entirely discontinued at this por 
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21,136 
tion of the unit. Also the forward end of the 
hood is preferably left open. 
Thus, the action of the air at this part of the 

Separating unit and the Separating process can 
be directed, controlled and regulated irrespective 
of maintaining the materials (which are not yet 
completely stratified and thereby separated) at 
any particular level of the unit or driving the air 
in Only the Vertical direction or through a given 
depth of material. 

It is found in practice, especially with some 
materials and with some physical conditions of 
intermixed materials, and particularly where 
Some portions of the intermixed materials are 
relatively finely divided with respect to others 
(that is, where the materials vary greatly in size), 
that to use an air current which Will effect ade 
Sired rapid stratification and separation of the 
larger particles of the intermixed materials, will 
drive the Smaller particles of the intermixed ma 
terials entirely through the bed of materials. 
The pervious restraining hood, however, throws 
these materials back upon the bed and by rea 
SOn Of the partially accomplished stratification 
and the vibratory movement and the gravita 
tional action, these smaller pieces of material 
Will gradually stratify with the larger portions 
before leaving, or just after leaving, the forward 
end of this pervious hooded portion of the unit. 

| The relative length and other dimensions of 
the various portions of the unit may be experi 
mentally Varied as may be found most efficient 
With different kinds and conditions of intermixed 
materialS. The general proportions Shown in 
Figs. 1 to 3 and 16 to 18 has proved efficient 
and Satisfactory With Steam Coal intermixed With 
Slate and “bone”, varying considerably in Size far 
beyond the ranges produced by the usual screen 
ing Or Sizing. It Will be clearly understood, how 
ever, that the invention is in nowise limited by 
these proportions. 
The Separating unit just forward of this pervi 

ous hooded portion, which has just been de 
Scribed, has preferably solid Sidewalls 26 and 27 
Of board, sheet metal or the like, Which are com 
nected to the bottom and general structure, as 
shown in Fig. 3, the sides resting upon the per 
forated bottom 15, which in turn rests upon the 
Sidewalls 28 and 29 of the air chamber. The Side 
rails or Strips 30 and 3 || Unite this entire struc 
ture together, as ShOWn in Fig. 3, these rails also 
Serving to support the unit upon its vibrating 
frame as Shown in Fig. 5 and later described. 
The Supporting and Structural Strips 30 and 3 

are preferably cut doWn at the Sides of the hood 
ed portion just described, so as to give free egress 
to the air through the Whole depth of the bed of 
mixed materials, and as shown in Fig. 2, thin re 
taining Strips 32 and 33 are laid upOn the turned 
out edges of the perforate sidewalls 16 and 17 to 
fasten them in place against the bottom 15 and 
within the strips 30 and 3. 
Means are also provided by the invention for 

effecting additional strong air pressure action at 
the forward end of the Separating unit to insure 
the final Separation of the last intermixture, or 
pOSSible intermixture, at the juncture of faces of 
Contact of the superior and inferior strata of the 
nOW nearly completely Separated materials. In 
Certain cases, dependent to a great degree on the 
matlire and physical Condition of the materia I 
an absolute and complete separation is imprac 
ticable. A. Small portion of still intermixed ma 
terals may be diScharged together to be returned 

3 
back into the mixed materials to pass again 
through the Separating unit. 
AS embodied, the Sidewalls 26 and 27 of the 

Separating unit, at their forward end, are in 
Clined or curved upWardly, as Shown at 34 and 
35 in Figs. 1 and 3, Whereby the level of the tops 
Of the Walls relatively to the general level of the 
bed of material is gradually increased in the for 
Ward direction. In connection thereWith a simi 
lar perforate hood is provided, comprising up 
Wardly extending sde Walls 36 and 3T COntinuous 
With and forming an intermediate arched top 38. 
The bottOim edges Of the Side Walls are turned 
Out Wardly and rest upon the top of the parts 34 
and 35 of the Walls of the Unit, being held there 
to by retaining strips 39 and 40. The hood just 
described is preferably open at its rear end, that 
is, looking backWardly along the body of the unit. 

Preferably the fluid pervious bottom of the 
separating unit at its forward and down Ward 
end, and in conjunction With the structure and 
mechanism just described, is more freely perVi 
ous to the passage of the air under pressure, and 
for this purpose preferably this part 42 of the 
bottom 5 is of Coarser mesh than the rear Ward 
portion of the bottOm. 

In connection With the structure just described, 
there is preferably provided a stratium regulating 
and supporting member, Such as a vertically ex 
tending plate 48, extending the full width Within 
the high, forward part 34 and 35 of the Sidewalls 
of the unit, the bottom end thereOf being pOSi 
tioned above the bottom far enough to permit 
passage of the largest fragmentS Or pieces in the 
bottom stratium, that is of the layer of Separated 
heavier material. At the bottom of this plate 48 
is a horizontally disposed, forwardly extending 
piate 49, likewise extending entirely across be 
tween the unit Walls. These two plates are Wer 
tically positionable as desired, and are prefer 
ably positionable together, and for this purpOSe 
Connecting Side plates 50 are provided, having 
slots 5 therein through which project bolts 52, 
respectively, which likewise project through the 
Unit Sidewalls to clamp the Structure in the de 
Sired position. 
Means are likewise provided by the invention 

for regulating the height and back-pressure of 
the inferior Stratum of the now Separated heavier 
material, this being preferably effected by Offer 
ing a predetermined or regulated, but yielding 
preSSure against its discharge from the bottom 
and for Ward end of the unit, this means prefer 
ably operating in conjunction with the vertically 
positionable plates 48 and. 49. 
AS embodied, a SWinging gate 56 is hinged at 

its Upper end on a transversely disposed Cross 
rod 57, carried in brackets 58 and 59, which are 
mounted On the unit Sidewalls. At its bottom 
end the gate 56 is provided with an outwardly 
extending shelf or rod or like Support 60 upon 
Which a Weight or weights 6 are placed, as 
upon a pin 62. 
ment Serves to keep the gate closed On the for 
Ward end Of the inclined unit up to a certain 
presSure of the heavy stratum and When this 
preSSure is eXCeeded, permits the gate to SWing 
Outwardly to diScharge a certain amount of the 
heavy material, Such as the slate or rock. 
The manner Of Operation of the mechanism 

juist deScribed is Substantially als folloWS: 
The action Of the upper and rearward part of 

the Separating unit in connection with the pre 
liminary Stratification of the intermixed mate 
rials has already been described, The now com 

This construction and arrange 
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4 
pletely Ormearly completely Stratified materials 
move forwardly and downwardly from the rear 
hooded part of the unit between the walls 26 
and 27, and tend to pille up against the plate 48. 

If in the Varying conditions Of Stratification, 
any of the lighter material, Such als the coal, 
tends at any time to sink below the level of the 
plate 49 (this plate being adjusted to prevent 
this under average conditions With the particut 
lar intermixed materials under the particular 
physical ConditionS), the Strong Upward and 
back Ward air presSure at this point Will drive 
these lighter materials backWardly and upwardly 
in the Separating unit. 

It Will be noted that the plate 49 and the gate 
56 close the forward end of the unit against the 
traVel and preSSure Of the air. The result is 
that the lighter material, Such as the coal, is 
thrOWn energetically and Sometimes violently . 
Upwardly and backwardly into the hooded por 
tion 38, and therewith possibly some of the 
Smaller particles of the heavier material, Such 
aS the rock. The pervious hood permits any 
desired force of this backward and upward air 
preSSure to be utilized irrespective Of the height 
of the side walls of the unit. N 
When this final remnant of the intermixed 

materials is blown upwardly into the hood, the 
lighter material, Such as the coal, is also blown 
backwardly, that is, toward the left in Fig. 1, 
into the Coal in the intermediate portion of the 
Separator unit. The heavier material, Such as 
the rock on the other hand, will fall backwardly 
toward the plate 48 and in the continuance of 
this process will gradually settle down into the 
inferior stratum of heavier material, and be dis 
Charged through the gate 56. The Lighter ma 
terial Such as the coal, on the contrary, Will be 
thrown backwardly and will gradually pass out 
wardly over the sides 26 and 27 of the unit, 
Completely clean and separated. 

It Will be found in practice, especially with 
Such materials as have already been referred to, 
that there is a strong tendency of the larger 
particles of the Superior stratum, that is, the 
lighter material, Such as the coal, to travel to 
Ward the forward end of the unit, while the 
Smaller particles of the coal to work more quickly 
to the upper part of the stratum of coal, and to 
be discharged over the tops of the Sidewalls 26 
and 27 just forwardly of the hood 8, the dis 
Charging particles or pieces increasing in size 
gradually forwardly along the separating unit. 
There is thus not only a discharge of the clean 
Coal over the tops of the Sidewalls but there is 
also a Sizing operation, considered longitudinally 
and forwardly of this part of the separating unit: 
Means for taking advantage of this feature of 
the invention in maintaining separate and in 
Conveying away the sized material will be later 
described. 
A brief description will now be given of the 

general Structure of the entire separating mech 
anism, together With the vibrating mechanism, 
the Conveying devices for the separated mate 
rials, and the air pressure means. 
The air presSure Chamber haS the Side Walls 28 

and 29, already described, and has a relatively 
Vertically dispOSed rear Wall 70 and a down Ward 
ly and rearwardly extending front wall T. f. This 
chamber terminates usually together with a plu 
rality of other units, in a header '73, having a. 
flexible connection T4 with an air pressure Supply 
pipe 75. This is Supplied with either a continu 
Ous or intermittent air pressure from a bellOWS, 

21,136 
blower, or other. Suitable air-pressure generator. 
The Separating and cleaning units either singly 

Or in a battery Orgroup, are Supported by means 
of the strips 30 and 3 f upon a Vibratable frame, 
having cross reaches 76 and 77 and Side reaches 
78 and 79. This frame has dOWn Wardly extend 
ing pins 80 contiguous to its four corners, about 
which are coiled helical compression Spring 81, 
Seated respectively upon pins 82, projecting up 
wardly from the stationary Supporting frame. 
The transverse vibrating means comprises a 

magnet 86, mounted upon a support 87, carried 
by the Cross reach 88 of the stationary frame. 
The armature piece 89 for the magnet is fixed 
On the croSS reach T 6 of the vibratable frame. 
Pins 90 are fixed in the stationary frame, and 
have Screw and nut adjustments 9 f to Vary their 
length. They cooperate respectively with pins 92 
in the Vibratable frame to regulate the amplitude 
of the resilient transverse Vibration. 
The means for effecting the vibration longitu 

dinally of the Separating units comprises a mag 
met 98, mounted upon a Support. 99, carried On the 
CrOSS reach 100 Of the Stationary frame. The 
armature piece f0 of the magnet is mounted On 
the CrOSS reach 7'7 of the Vibraltable frame. Pins 
|02 have Screw and nut adjustment 103 to regul 
late the amplitude of the longitudinal vibra 
tion, these pins cooperating, respectively with 
pins |04 mounted on the Vibratable frame. 
Means are provided for Varying the degree Of 

inclination of the units, and as embodied, legs 
|06 are pivotally connected at |07 to the side 
reaches 108 and 109 of the stationary frame. 
Near the other end of these side reaches, legS 

0 have a bolt and slot connection flf With the 
side reaches, which gives the necessary or desired 
regulation of the inclination Of the unitS. 
In Figs. 1 and 5 and 7. are shown a general 

form of conveying means similar to that shown in 
my co-pending application. Chutes || 16 are 
shown attached to the sides of the Separating 
units to receive the lighter material, Such as the 
coal, discharged over the tops of the sides thereof, 
a belt conveyer 7 receiving the materials from 
the chutes and conveying it aWay. 

For the heavier material, Such as the rock, a, 
Short chute f 18 is Shown fixed to the Supporting 
strips 30 and 3 for the units, which chute re 
ceives the rock discharged through gate 56. The 
chutes f 18 discharge into chutes || 19, Supported 
on the stationary frame and on legs 120. The 
chutes || 19 discharge onto belt conveyers 121. 

Referring now to the embodied form of con 
veying means for maintaining 1 separately the 
Sized Separated lighter material, Such as the Coal 
which, as previously described, is discharged 
sized to a greater or less degree over the tops of 
the sides of the separating unit, chutes are pro 
vided (Figs. 8, 12 and 13) at either Side of, and 
extending along practically the entire discharg 
ing length of, the separating unit. This chute 
structure has transversely disposed, longitudinal 
ly Spaced apart portions or separating walls 126, 
27, 28 and 129, extending across from the outer 
chute Wall || 25 to the respective Side Wall of the 
separating unit. The compartments thus formed 
along each side of the unit open, respectively, into 
separate chutes 130, 13 and 132, extend down 
wardly to corresponding endless conveyers 133, 
|34 and |35 which convey away the Sized, Sepa 
rated and Cleaned lighter material. In case there 
is a relatively Small remnant of still unseparated 
materials, Such aS Coal and 'bony”it may be diS 
charged through chute 129 into conveyor 35 and 
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6 
the top edge of these lips or curbs. 57 and i? 6 
they leave these discharge orifices free for the 
discharge of the rock or other heavier material. 
The two chutes f53 and 54 discharge, respec 

5 tively, into conveying chutes 74 and 75, which 
may Conveniently empty into the chute 18 or 
into any other suitable or convenient device, or 
means for receiving the discharged rock or other 
heavier material. This chute structure shown at 

10 each side in Fig. 17 may be generally similar to 
that shown in Fig. 12, and already descrfbed. 

In Fig. 19 a Slightly modified form is shown 
Wherein the pervious hood 38 is provided at the 
forward end of the unit, and the arrangement is 

15. Substantially the same as shown in Fig. 7. 
The manner of operation of the mechanism 

just described Will be generally understood from 
What has already been stated. In the modified 
form of FigS. 16 to 19, the heavier material, 

20 through the action of the stratifying and sepa 
rating process, settles at the forward and bottom 
end of the Unit, and tends to pass outwardly 
through the discharge openings f47 and |48. 
However, owing to the curbs 157 and f6f, the free 
outward flow of this heavier material is impeded, 
and the floating plates || 63 and 64 practically 
Close the chutes. Consequently a strong up 
Ward and backWard air pressure and air, current 
is produced, which will drive upwardly and-back 
Wardly any pieces of particles of the lighter mate 
rial Which may have progressed downwardly to 
this point, the particles moving upwardly and 
back Wardly in the general manner. already. de 
Scribed, and finally being discharged over the Side 

35 walls 26 and 2T of the unit. Should any of the 
Smaller particles of the heavier material be car 
ried or blown backwardly therewith, these : will 
fall again near the end wall i46 and willgradually 
WOrk doWn towards the discharge openings, 147 

44 and |48. 
AS the heavier material collects and the layer 

Or Stratum increases, the air pressure will force 
the plates || 63 and 164 upwardly past the curbs 
| 57 and 161, and the rock will be discharged into 
the chutes 74 and 75. As the pressure de 
Creases, and the amount of heavy material, be 
comes leSS, the plates 63 and 164 will again drop 
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downwardly and will again close the openings.at 
the curbS Or lips ?57 and 161. Thus the desired 
backward air pressure and separating air cur 
rent are effected and maintained while the 
mechanism automatically operates to discharge 
the accretions of rock or other heavier material 
and then returns to its former position, or con 
dition. 
From all the foregoing, it will be- understood 

that a mechanism and process has been provided 
realizing the objects and advantages herein set 
forth, together With other objects and advan 
tages; and also that departures may be made 
from the exact structure and steps or procedure 
ShOWn and described Without departing from the 
principles of the invention and Without sacrific 
ing its chief advantages. 
What I claim is: 
1. A mechanism for Separating intermixed 

divided materials including in combination means 
for maintaining a bed of the materials, means 
for subjecting the rearward portion of the bed to 
the action of air pressure currents in a plurality 
of directions and for Subjecting a more forwardly 
part of the bed only to air pressure currents up 
wardly therethrough to progressively stratify and 
Separate, the materials and means, for continu 
ously discharging the separated materials at dif 
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fërent points by the action of the air and the 
motion of the table. 

2. A, mechanism for separating intermixed 
divided materials including in combination means 
for maintaining a bed of the materials of Sub 
Stantial depth in which the materials move along 
the bed in the same general direction, means for 
subjecting the rearward portion of the bed to the 
action of air pressure currents in a plurality of 
directions and for subjecting an intermediate 
part of the bed to air pressure currents only up 
wardly therethrough and for subjecting the for 
Ward portion of the bed to air pressure currents in 
a, plurality of directions including backwardly, 
and means for continuously discharging the Sepa 
rated materia Is at different points by the action 
Of the air and the motion of the table. 

3. A: mechanism for Separating intermixed 
divided materials including in combination means 
for malntaining a bed of the materials in which 2 
the Light and heavy materials flow in the Same 
direction, means for Subjecting the materials to 
the action of air pressure currents, means located 
at the rear Ward and at the forward portion of the 
bed for maintaining the materials on the bed 
against the displacing action of the air currents 
and" means, for concurrently and continuously 
d:Scharging the lighter and heavier materials 
from different parts of the table. w 

4. Al mechanism for separating intermixed 
divided materials including in combination means 
for maintaining a relatively long, narrow and 
déep bed of the materials in Which the light and 
heavy materials flow in the same direction and 
progressively stratify, means for Subjecting the 
rearward portion of the bed to the action of air 
preSSure currents in a plurality of directions and 
for Subjecting an intermediate part of the bed 
to air. pressure currents only upwardly there 
through and for Subjecting the forward portion of 
the bed to air pressure currents in a plurality of 
directions including backwardly, and means for 
continuously discharging the separated materials 
at different points by the action of the air and 
the motion of the table. 

5. Al mechanism for. separating intermixed di 
vided materials, including in combination means 
for maintaining.a. bed of the materials, means for 
subjecting the rearward portion of the bed to the 
action of air pressure Currents in a plurality. Of 
directions and for subjecting an intermediate 
part of the bed to air pressure currents only up 
wardly therethrough and for Subjecting the for 
ward portion of the bed to air pressure currents 
in a plurality of directions, and means for con 
currently Vibrating the bed both longitudinally 
and vertically. 

6. A mechanism for Separating intermixed di 
vided materials including in combination means 
for maintaininga bed of the materials in which 
the. Eight and heavy materials fiOW in the Same 
direction, means for subjecting the rearward por 
tion of the bed to the action of air pressure cur 
rents in a plurality of directions and for Subject 
inga more forwardly part of the bed only to air 
pressure currents upwardly therethrough to strat 
ify and separate the materials, and means for 
discharging the Separated heavier material from 
the bottom and forward end of the bed. 

7. Al mechanism for Separating intermixed di 
vided materials including in combination means 
for maintaining a.bed of the materials in Which 
the light and heavy materials flow in the Same 
direction, meansfor Subjecting the materials to 
the action of air pressure currents, means located 
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S 
discharge, a discharge orifice for the settled 
stream of heavy material and means for con 
trolling passage of the heavier material through 
the orifice comprising a freely suspended closure 
adapted to oscillate by its own inertia during re 
ciprocation of the table, and variable positionable 
means for controlling the depth of the orifice. 

21. The method of discharging a settled heavier 
material from a forwardly and downwardly in 
clined, stratified bed of materials of different spe 
Cific graVities Which comprises vibrating the bed 
to intermittently advance the Settled heavier ma 
terial longitudinally of and to the forward end of 
the bed, and regulating the discharge thereof 
from the forward end of the bed by air and 
regulable mechanical pressure, the mechanical 
preSSure OppOSing Said discharge and being in 
termittently exceeded by pressure resulting from 
the accumulation of the heavier material to be 
diScharged. 

22. The method of discharging a Settled heavier 
material from a forwardly and downwardly in 
clined Stratified bed of materials Of different 
Specific gravities Which comprises vibrating the 
Stratified bed to intermittently advance a settled 
hea Vier material to the bottom and forward end 
of the bed, arresting the forward flow of a part 
of the forward end of said bed adjacent the lower 
portiOn of a Superior Stratum Of lighter material 
and the upper portion of an inferior stratum of 
heavier material, permitting flow of the heavier 
settled material forwardly below said barrier, and 
regulating the discharge there of by air and reg 
ulable mechanical presSure, the mechanical pres 
Sure opposing said discharge and being intermit 

- tently exceeded by preSSure resulting from ac 
cumulation of the heavier material to be dis 
charged. 

23. The method of discharging a Settled heavier 
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material from a forwardly and downwardly in 
clined, stratified bed of materials of different spe 
cific gravities which comprises vibrating the bed 
to intermittently advance the settled heavier ma 
terial longitudinally of and to the forward end 5 
Of the bed, and regulating the discharge thereof 
from the forward end of the bed by air and 
regulable mechanical pressure, including the steps 
Of Opposing the discharge of settled heavy mate 
rial by Said mechanical pressure to build up an 10 
accumulation of heavy material at the forward 
end of the bed until the combined pressures of 
the accumulated heavy material and air pressure 
existing in the bed overcome said mechanical 
pressure and release settled heavy material from 15 
the bed. 

24. The method of discharging a settled heavier 
material from a forwardly and downwardly in 
Clined, stratified bed of materials of different spe 
cific gravities which comprises vibrating the bed 
to intermittently advance the settled heavier ma 
terial longitudinally of and to the forward end 
Of the bed, and regulating the discharge thereof 
from the forward end of the bed by air and reg 
ulable mechanical pressure, including the steps 
of interposing a barrier between the upper part 
Of the Stratum of Settled heavy material and the 
lQWer part Of the Stratum of filotant lighter ma 
terial, permitting flow of Settled heavy material 
forwardly below said barrier and opposing dis- 30 
Charge thereof by said mechanical pressure to 
build up an accumulation of heavy material at 
the for Ward end of the bed and back into the bed 
behind the barrier until the pressure caused by 
the accumulation of Said heavy material over- 35 
COmes the mechanical preSSure to release Settled 
heavy material from the bed. 

KENNETH DAVIS. 
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