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Application filed June 7, 
The present invention relates generally to 

improvements in the art of grading granu 
lar material such as peas, beans, berries and 
the like as to quality, and relates more spe 

Scifically to an improved process of and ap 
paratus for separating granular material 
into several distinct grades having different specific gravity. 
A general object of the invention is to pro 

lo vide a novel method of commercially and ef 
fectively grading granular material such as 
peas, beans, cut beans, berries or the like as 
to quality. Another object of the invention 
is to provide simple, compact and highly ef 

15 ficient apparatus for automatically exploit 
ing the improved process. 

In accordance with a prior application Se 
rial No. 148,814, filed November 17, 1926, pat 
ented June 3, 1930 No. 1,761,788 it has here 

20 tofore been proposed to grade granular ma 
terial such as green peas, as to quality, by 
placing batches of the material into rela 
tively quiescent basins of liquid of prede 
termined density, so as to effect separation of 

25 the granules in accordance with the specific 
gravity thereof. 
During exploitation of this prior process, 

it has been discovered that the specific grav 
ity of peas or beans is not dependent solely 

30 upon their hardness, and that there are fre 
quently present extremely hard seeds that 
actually float in a solution wherein softer 
granules will sink. While the cause of this 
phenomenom has not been definitely deter 
mined, it has been found that practically all 
of the so-termed “hard floaters' have an air 
confining sac or space beneath the skin. The 
presence of these hard floaters is extremely 
objectionable since they have the character 

40 istic of quickly decomposing and of produc 
ing foul odors thereby deteriorating a batch 
of wholesome peas with which they may be intermingled. 
It has been found that the hard floaters 

45 together with the thistle buds, skins and 
other objectionable material, may be posi 
tively removed from the desirable or whole 
some peas, by subjecting the mixed mass to 
treatment in a relatively weak brine solution. 
After such initial treatment for removal of 
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objectionable material, the desirable granules 
may be separated into two or more quality 
grades by further treatment in brine solu 
tions of higher density. 
Another important fact concerning the 

grading of peas or the like, which has been 
ascertained from practical demonstration, is 
that if tender peas which will readily float 
in a brine solution of definite density, are 
permitted to remain in such solution for a 
relatively long period of time, they will 
absorb or accumulate sufficient of the brine 
constituents to cause them to sink. It is 
therefore extremely important in effecting 
quality grading, not to permit the seed to 
remain in a brine solution of predetermined 
density, beyond the saturation or accumula 
tion period, if accurate quality grading is 
desired. 
A further important factor which con 

tributes materially to the success of quality 
grading, is the avoidance of violent agita 
tion of the granules and liquid during sepa 
ration. In order to eliminate objectionable 
agitation, the seed should not be thrown or 
precipitated into the liquid, but should in 
fact be gradually immersed therein. The 
presence of any perceptible amount of agi 
tation will make accurate quality grading impossible. 

Still another requirement which is essen 
tial for accurate specific gravity grading, is 
that the density of the grading liquid be 
maintained substantially constant through 
out the entire period of separation, by re 
plenishing the spent brine. It will be ap 
parent that if the density of the liquid varies 
any appreciable amount, as it will if the same 
brine is used for too long a period, the 
quality of the several separated grades will 
naturally vary, thereby destroying the uni 
forgnity of the graded product. 
Another relatively important feature 

which contributes to the success of quality 
grading is the maintenance of uniform depth 
of the brine solution during admission of the 
peas thereto and removal of the grades there 
from. The depth of the grading solution 
should be retained constant irrespective of 
the quantity of granular material in the bath, 
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facts, it is a mores 

2 

and the solution should be kept in circulation 
to an extent sufficient to maintain the density 
uniform throughout. 
In view of the foregoing discoveries and cific object of the present 

invention to provide a method of and appara 
tus for effectively removing objectionable 
material such as hard floaters, thistle buds, 
skins, broken granules, pods, stems, snips and 
the like, from the wholesome or desirable 
material, and for rapidly and precisely sepa 
rating the desirable granules into accuratel 
uniform quality grades. In accordance wit 
the improvement, the granular material is 
subjected to the grading action of a properly 
maintained solution for only a sufficient 
length of time to insure thorough separation 
well within the accumulation period, and 
objectionable agitation is absolutely avoided 
The invention further provides improved 
systems, of depositing the granular material 
in the brine and of maintaining desirable 
uniformity of the brine density and depth, 
and also provides numerous improvements 
in the details of construction of grading ma 
chines whereby such devices may be readily 
manufactured and operated, and conveni 
ently maintained in highly sanitary condi 
tion. These and other specific objects and 
advantages will be apparent from the 
following description. 
A clear conception of embodiments of the 

numerous improved features and of the val 
rious steps constituting the new process of 
grading, may be had by referring to the draw 
ings accompanying and forming a part of this 
specification in which like reference charac 
ters designate the same or similar parts in 
the various views. 

Fig. 1 is a part sectional side elevation of 
one unit of animproved quality grader, show 
ing the same completely assembled and with 
the section taken along the irregular line 
I-I of Fig. 7. 

Fig. 2 is a top view of the improved quality 
grader with the supply hopper removed, the 
yiew being taken in the direction of the arrow 
“A” of Fig. 1. 

Fig. 3 is a fulltop view of the upper inter 
mediate pocket forming member and upper 
measuring plate of the machine, looking di 
rectly toward the plane B-B of Fig. 1. 

Fig. 4 is a fragmentary radial section 
through the quality grader unit, the section 
being taken on the line F-F of Fig.2. 

Fig. 5 is a fragmentary radial section 
through the quality grader unit, the section 
being taken along the line E-E of Fig. 2. 

Fig. 6 is a full top view of the lower pocket 
forming member and of the intermediate 
separating plate of the machine, looking di 
rectly toward the plane C-C of Fig.1. 

Fig. 7 is a top view looking in the direction 
of the arrow A of Fig. 1, of the lower cut off 
and discharge plate of the machine, showing 
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the driving mechanism, the view being taken 
at the plane D-D of Fig. 1. 

Fig. 8 is a diagram of the brine supply and 
control apparatus, showing the manner in 
which this apparatus is associated with a 
grader unit. 

Fig. 9 is a diagrammatic top view of the 
brine supply and control apparatus. Fig. 10 is a development of the grader 
pockets showing the relative disposition of the , 
granular material inlet and discharge ele 
ments with respect to the pockets. 
Fig.11 is a diagrammatic side elevation of a 

two unit series quality grader. 
Fig. 12 is an enlarged fragmentary radial 

section through the granular material trans 
ferring portion of the two unit quality grader. 
While the invention is described herein as 

being specifically applied to the grading of 
green peas as to quality, it will be apparent 
that some of the features of novelty are more 
generally applicable to the quality grading 
of green beans, berries or the like, and to the 
separation of bean snips and stems from cut 
wax and green beans. The specific applica 
tion is therefore made only for descriptive 
purposes and is not to be considered as an 
intentional limitation in scope. 

Each unit of the improved quality grader 
comprises in general a brine confining bowl 
or basin 31 having an inclined plane bottom 
77; a plurality of superimposed rotary mem 
bers 35, 36, 37, 38 forming an annular series 
of grader pockets which are revolvable down 
wardly through the basin 31 about an inclined 
axis; mechanism for revolving the members 
and the pockets; means for delivering gran 
ular material to and from the grading pock 
ets; and instrumentalities for effecting in 
gress and egress of the brine to and from the 
basin 31 and the grader pockets. 
The bowl or basin 31 may be formed of 

sheet metal and is supported upon a lower sta 
tionary spider 42 which is mounted either 
upon a low frame 43 such as shown in Fig. 1, 
or upon a high frame 78 as shown in Fig. 11. 
Located slightly above the floor or bottom 77 
of the basin 31, is a stationary sectional bot 
tom plate 47 which provides an annularlower 
brine inlet and discharge space 89, this space 
also serving as an accumulation chamber for 
impurities gravitating through the brine. 
The bottom plate 47 forms the lower end of 
the separating pockets, being provided with 
adjoining sections having granular material 
discharge openings 33, 34 therein respective 
ly, and also being provided with brine inlet 
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and outlet grid sections 51, 74 respectively, 
located adjacent to the spout sections as 
shown in Fig. 7. The successive sections of 
the plate 47 are all formed of equal length 
and the plane sections, the grid sections, an 
the outlet sections are identical in structure 
with those of a corresponding type, in order 
to facilitate construction and machining of 
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the sections while assembled in ring form. 
The center of the basin 31 is provided with a 
stationary tubular central brine discharge 
pipe 55 having an axis which is perpendicu 
lar to the plane of the upper surface of the 
plate 47 and to the basin bottom 77. Disposed directly above the top surface of 
the plate 47 and spaced slightly therefrom, is 
the lower pocket forming member 38 having 
a hub which is pressed upon a rotary central 
element 54. The element 54 is rotatable upon 
the discharge pipe 55 and also has a bearing 
upon the bottom 77 of the basin,81. The an nular member 38 is provided with radiating 
arms to the lower portions of which a ring 
gear 57 is attached, and from the upperpor 
tions of which a series of parallel driving 
pins 86 extend, see Fig. 6. The peripheral 
portion of the member 38 is provided with an 
annular series of grader pocket portions 
which constitute the lower parts of the pock 
ets 41. The upper portions of the pockets 
41 are formed in the lowerintermediate mem 
ber 37 which rests upon and in intimate con 
tact with the lower member 38. The annu 
lar member 37 is provided with a hub which 
is pressed upon the rotary element 54, and 
has radial arms provided with holes engag 
ing the driving pins 86. By utilizing two 
members 37, 38 to form the lower pockets 
41, these members may be of similar con 
struction and the same pattern may be 
utilized in the formation of all of the pocket 
forming members 35, 36, 37, 38. 
A stationary intermediate separating plate 

46 coacts directly with the upper surface of 
the lower intermediate member 38, the plate 
46 being held in place by means of fixed pins 
83 associated with rigid brackets 48, and hav 
ing therein a nest of drainage holes 72 as 
shown in Fig. 6. The upper intermediate 
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pocket forming member 36 is spaced slightly 
from the top of the fixed separating plate 
46, and is provided with an annular periph 
eral series of pockets 40 located in aline 
ment with the lower pockets 41 of the mem 
bors 37, 38. The member 36 also has a cen 
tral hub embracing the rotary bearing ele 
ment 54, and is likewise provided with radial 
arms having holes and spacing washers en 
gaging the driving pins 86. Resting upon 
the upper intermediate member 37, is a sta 
tionary intermediate measuring plate 45 
which is held in fixed position by means of 
parallel pins 82 rigidly secured to the supply 
hopper retaining bracket 49, as shown in Fig. 
3. The upper pocket forming member 35 is 
spaced slightly from the top of the fixed 
measuring plate 45 and is provided with an 
annular peripheral series of pea measuring 
pockets 39 which are also located in aline 
ment with the pockets 40, 41 of the members 
36, 37, 38. The hub of the upper member 35 
is spaced slightly from the hub of the upper 
intermediate member 36 and from the end 

3 

of the rotary bearing element 54, to provide 
an annular brine it. opening com 
municating with the ove 
pipe 55 the upper end of which may if de 
sired, be provided with a strainer 87. 

Supported with slight clearance, above the 
upper rotary pocket forming member 35, is 
a stationary cover plate 44 which is fixed 
against rotation by means of stationary pins 
82,83. The cover plate 44 is of annular form, 
being provided with air inlet and exhaust 
vents 52, 50 respectively, shown in Fig. 2, 
and also being provided with a pea inlet 
opening 53 and with a recess 80 at the bot 
tom thereof adjoining the inlet opening. Di 
rectly above the inlet opening 53 is located 
either a standard pea supply hopper 32, or a 
special supply hopper 79, the type of hop 
per employed depending upon the location of 
the unit and upon the mode of delivering the 
granular material thereto. If this material 
is supplied to the unit intermittently by 
means of baskets or the like, a standard hop 
per 32 having a relatively wide inlet opening 
may be used, whereas a special hopper 9 
may be utilized when the said material is 
spouted to the unit. The supply hopper rests 
upon the stationary top plate 44 and is ad 
justably and detachably associated with par 
allel retaining pins 81 secured to the bracket 
49. 
The brine level 76 within the basin 31 is 

automatically maintained substantially con 
stant by means of the central overflow pipe 
55 which communicates with the suction 
opening of a gear pump 56. The discharge 
opening of the pump 56 communicates with 
a brine return pipe 66 extending upwardly in 
proximity to a brine tank 64 and having an 
end swing spout 65 for delivering brine into 
the tank 64 through the screen 90, on either 
side of the tank partition 68, see Fig. 8. The 
lower portions of the divisions of the tank 
64 are communicable through flow control 
valves 75, with a brine feed pipe 67 which 
in turn communicates through a main brine 
control valve 69 with an inlet nozzle 70 o 
cated at the bottom of the basin 31. The dis 
charge end of the nozzle 70 is spread lat 
erally and is so directed that the incoming 
brine is most effectively distributed without 
objectionably agitating the charge of brine 
within the basin. 
The density of the brine within the circu 

lating system, may be maintained at the 
proper value, by means of a brine supply 
and conditioning tank 62 located above the 
brine circulating tank 64 and having a 
swingable faucet 63 for delivering brine to 
either division of the tank 64. Since the 
granular material passing through the basin 
31, carries with it some of the liquid and 
also tends to reduce the density of the brine 
remaining in the circulating system, it is de 
sirable to restore both the quantity and the 
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density thereof. This may be readily ac 
complished with the aid of the brine supply 
and conditioning tank 62 and by E; 
either of the divisions of the circulating tan 
64 in the system. 0 
The main brine control valve 69 is oper 

able by means of a hand lever 71 shown in 
Fig. 7, which also controls the operation of the driving mechanism for the grader pock 
ets. The ever 71 is connected to a belt shift 
er 73 which cooperates with a belt associ 
ated with either the driving or the idler 
pulley 61 carried by an end of the main driv 
ing shaft 60. The opposite end of the driy 
ing shaft 60 is operatively connected with 
the gear pump 56 by means of spur gearing 
84, and the medial portion of the shaft. 60 
is provided with a worm 59 which meshes 
with a worm wheel 58 secured to the lower 
end of a counter shaft to the upper end of 
which a pinion 85 is attached. The pinion 
85 meshes with the annular gear 57 located 
within the basin 31 and rigidly attached to 
the arms of the lower pocket forming illem 
ber 38. The arrangement of the elements is 
such that when the lever 71 is shifted to one 
extreme position, the brine control valve 69 
is closed and the machine is stopped, where 
as shifting of the lever 71 to the opposite' ex 
treme position, opens the brine valve 69 and 
simultaneously sets the pump 56 and the 
gears 59, 58, 85, 57 in motion thereby caus 
ing the superimposed pocket forming mem 
bers 38, 37, 36, 35 to revolve in unison about 
the axis of the central inclined overflow pipe 
55. 
During normal operation of the improved 

quality grader to effect commercial exploita 
tion of the new process, the main brine control 
valve 69 is open and the gear pump 56 as well 
as the members 35, 36, 37,38 are operating as 
previously referred to. The spout 65 is po 
sitioned to deliver the brine discharged by 
the pump 56 to the effective division of the 
tank 64, the discharge valve 75 of which is 
opened for the delivery of brine to the re 
turn pipe 67. The peas which are to be 

50 

5 5 

GO 

65 

graded, are deposited into the supply hop 
per and are delivered by gravity into the suc 
cessive advancing pocket portions 39 of the 
upper member 35, filling the same and meas 
uring the peas into successive substantially 
equal batches, see Fig. 10 wherein the suc 
cessive pockets have been numbered from 1 
to 30 in conformity with the numbering of 
the corresponding pockets in Figs. 3 and 6. 
As the filled pocket portions 39 proceed down 
the incline and beyond the edge of the meas 
uring plate 45 (see pocket 6 of Fig. 10), the 
measured batches of peas are precipitated 
into the lower pocket portions 41 whereupón 
the advancing pockets enter the brine in the 
basin 31. During the subsequent movement 
of the pockets (see pockets 7 to 10), the brine 
rises upwardly through the charges of peas 
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therein, through the inlet grid 51, and ele 
vates the floaters away from the sinkers, 
simultaneously expelling the air through the 
air vent 52. The pockets are subsequently 
completely immersed in the brine for a short 
period of time during which complete sep 
aration of the several quality grades is in 
sured. When the floaters have been thus 
separated from the sinkers, the successive 
pockets are advanced up the incline to a po 
sition wherein the separating plate 46 be 
comes effective to divide each pocket into seg 
regated upper and lower portions, the former 
of which contains the floaters and the latter 
of which has the sinkers confined therein, 

70 

75 

80 
(see pockets 21 to 28). During the next pe. 
riod of advancement of the pockets, the brine 
is withdrawn through the outlet grid 74 and 
air simultaneously enters the pockets through 
the air vent 50, while the floaters are being 
deposited upon and slid along the plate 46 
and the separated sinkers are likewise de 
posited and slid along the bottom plate 47. 
When the successive pockets reach the posi 
tion of the pockets 29, 30 of Fig. 10, the sink 

85 

90 
ers are delivered by gravity from the pocket 
portions 41 through the discharge opening 
33, while the floaters are retained within the 
upper pocket portions. As the successive 
pockets reach the position of the pocket 2 
of Fig. 10, the floaters are delivered by grav 
ity from the upper pocket portions 40 
through the lower portions 41 and the dis 
charge opening 34. The foregoing separat, 
ing cycle is automatically applied to each. 
of the successive batches of granular mate 
rial passing through the unit thus continu 
ously and effectively separating the products 
into two quality grades. 
When it is desired to separate only the 

hard floaters, thistle buds, skins, split peas, 
stems and other unwholesome material from 
the good peas, the material may be treated 
by a single passage thereof through theim 
proved unit, and the wholesome product will 
be delivered through the discharge opening 
33 while the rejected material will pass 
through the discharge opening 34. Such 
separation may be effectively accomplished 
by employing a relatively weak brine solu 
tion registering 1.02, since the hard float 
ers as well as the other objectionable mate 
rials mentioned, will float in a solution of 
such density whereas the wholesome peas will 
sink therein irrespective of their size and ma turity. 
When it is desired to separate the unwhole 

some materials from the edible peas and to 
additionally separate the good peas into sev 
eral quality grades, two or more of the sepa 
rating units may be employed in series as 
shown in Figs, 11 and 12. With the units 
thus arranged, several distinct modes of oper 
ation are possible, depending upon the will 
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quality grades are to be produced with three 
units wherein brine densities of 1.02, 1.07 and 
1.08 are maintained, the several methods em 
ployed may be as follows:- 

Method A-The peas may be initially 
passed through the 1.02 brine in order to 
separate the hard floaters and other undesir 
able material from the wholesome peas. The mixed wholesome peas may be subsequently 
passed through the 1.0 brine to separate the 
fancy grade which will float in such brine, 
from the mixture of standard and sub-stand 
ard grades which will sink in this solution. 
The mixture of standard, sub-standard, and 
hard sinker peas may then be finally passed 
through the 108 brine to separate the stand 
ard grade which will float in this brine mix 
ture, from the sub-standard and hard sinker 
grades which will sink therein. 
Method B-The peas may be initially 

passed through the 1.08 brine to separate the 
sub-standard and hard sinker grades which 
alone sink therein, from the standard and 
fancy grades and the unwholesome floating 
material. The mixture of standard and 
fancy grades and other floating material may 
subsequently be passed through the 107 brine 
to separate the standard grade which sinks 
in such brine, from the mixture of fancy peas 
and unwholesome floating material which 
float thereon. The mixture of fancy peas 
and undesirable floaters may finally be passed 
through the 102 brine to separate the fancy 
grade which sinks in such brine, from the un 
wholesome floatable material. 
Method O-The peas may be initially 

passed through the 1.07 brine to separate the 
mixed fancy peas and the hard floaters etc. 
which will float therein, from the mixture of 
standard, sub-standard and hard sinkers 
which will sink in such solution. The mix 
ture of fancy peas and hard floaters may 
then be passed through the 1.02 brine to seg 
regate the former from the latter, and the 
mixture of standard, sub-standard and hard 
sinkers may be passed through the 1.08 brine 
to separate the standard grade from the sub 
standard peas and hard sinkers. 

It will therefore be apparent that various 
sequences of separation are possible, and that 
any desired number of distinct quality grades 
may be produced. Each of the several sepa 
rating units must, however, be operated at 
such speed, that the separating period or time 
indicated in Fig. 10, does not exceed the ac 
cumulation period of the floaters, if accurate 
grading is desired. The accumulation period 
for green peasis ordinarily less than one min 
ute, but may vary throughout a considerable 
range for other granular materials. If the 
separated materials are not segregated within 
the accumulation period, the floating prod 
uct will eventually sink, thus destroying the 
accuracy of the grading. 

It is also extremely important when accu 
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rate quality grading is desired that the depth 
and density of the solution be maintained 
constant, and that objectionable agitation be 
avoided. In the improved separating unit, 
the overflow pipe 55 establishes a definite 
depth of brine 76 in the basin 31, and the 
pump 56 cooperates with the supply tank 64 
to constantly cause brine to enter the basin 
31 through the nozzle 70 and to overflow at 
the top of the pipe 55. The screen 90 fa 
cilitates the removal of impurities from the 
brine, and the quantity and density of the 
brine in each circulating system, may be 
maintained constant by admitting brine of 
proper density to the tank 64 from the con 
ditioning tank 62. If the brine level 76 is 
permitted to drop below a fixed level, the 
cut-off plates 45,72 will not become effec 
tive at the proper time and the separated 
grades will not be segregated properly. If 
the brine level 76 rises too high, brine will 
be wasted by overflowing at the edge of the 
basin 31. With the improved circulating sys 
tem, the level 76 of the brine will always 
remain constant irrespective of the quantity 
of peas admitted to the basin 31. 
When the brine in one of the circulating 

systems becomes excessively dirty, the divi 
sion of the tank 64 containing the impure 
brine may be cut out by closing its control 
valve 75, and the other division of this tank 
containing pure brine, may be cut into the 
system. The location and formation of the 
inlet nozzle 70, insures proper circulation of 
the fresh brine throughout the basin 31, with 
out undesirably agitating the solution within 
the basin, thus insuring maintenance of the 
proper depth and density of the brine with 
out violent agitation thereof. 

Agitation of the materials within the sep 
arating pockets is also minimized by drop 
ping the peas into the empty pockets and 
gradually immersing the measured batches 
of peas therein, in the brine, and by permit 
ting the brine to gradually but quickly rise 
through the confined batches of peas to there 
by elevate the floaters from the sinkers. By 
measuring the successive batches which are 
treated, overloading of the pockets is avoid 
ed and complete and accurate separation of 
the several grades, is assured. In this connec 
tion, attention is directed to the cut away por 
tion 80 of the top plate 44, which during load 
ing of the upper pocket portions, positively 
prevents cutting of the peas. This cut away 
portion extends circumferentially beyond the 
delivery edge of the measuring plate 45 and 
the peas begin to drop from the measuring 
portions 39 of the pockets before they reach 
the end of the recessed portion 80. 
The clearances between the stationary 

plates 45,72 and the adjacent pocket forming 
members are sufficient to permit these fixed 
plates to float between these members while 
rotating, without introducing excessive fric 
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tion losses and without introducing agitation 
of the material in the advancing pockets. 
The alternate pockets of the series are formed 
as shown for structural reasons, and construc 
tion of the machine is also facilitated by forming the base plate 47 of equal segments, 
and by forming the several members 35, 36, 
37, 38 of equal height and diameter. 
The common operating lever 71 simultane 

ously controls both the brine supply valve 69 
and the belt shifter 73, but when operating the 
units in series, the uppermost unit g the 
series should be stopped first in order to pre 
vent overloading of the intermediate hopper 

is 79 which supplies the next machine. The 
same power shaft 60 which drives the pump 
56, also actuates the gears 59, 58, 85, 57 and thereby positively rotates the pocket forming 
members about the inclined overflow pipe 55. 20. The pins 86, besides serving to transmit the 
rotating motion from the lower member 38 
to the upper members 37, 36, 35, also provide 
for convenient removal of these members from 
each other and from the centering sleeve 54. 
When it is desired to dismantle one of the 

improved units, the power should be shut 
off and the brine should be removed from the 
basin 31 by removal of a drain plug located 
at the lowest portion of the basin. The hop 

30 per 82 may then be slipped from its retaining 
pins 81 whereupon the stationary top plate 
44 may be likewise removed from the pins 
83. When the hopper and the top plate have 
been withdrawn, the members 35, 36, 37 may 

85 befreely removed in succession from the driv 
ing pins 86 and from the centering sleeve 54. 
After removal of the upper member 35, the 
stationary measuring plate 45 may be with 

- drawn from the pins 82, and the fixed separat 
40 ing plate 46 may be likewise removed from 

the pins 83 after the member 36 has been 
withdrawn. When these various elements 
have been removed, the lower member 38 is 
freely removable with the ring gear 57, there 
by permitting removal of sediment from the 
collecting chamber 89 beneath the bottom 
plate 4 and also enabling thorough cleans 
ing of the removed parts. The mode of as 
sembling the structure will be readily under 
stood from the foregoing description and it 
will be noted that the various elements are 
retained in normal position by gravity. This 
arrangement provides a separating unit, 
which, while being extremely simple and com. 
pact in construction and thereby occupying 
minimum floor space, has enormous capacity 
as a grader. 
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From the foregoing detailed description, it 
will be apparent that the invention not only 

60 provides a simple and highly efficient method 
of removing objectionable materials such as 
hard floaters and the like from wholesome ma 
terials but it also provides a method of ac 
curately grading rhaterials of different spe 

6 cific gravity. The granular material is in 
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fact subjected to the grading action of a solu tion of uniform density and depth, for onl 
a sufficient length of time to insure thorou separation, and objectionable agitation is ab 
solutely avoided while maintaining a suf 
ficient circulation of the brine to insure uni formity in its consistancy. The improved 
unit may be readily manufactured and oper 
ated at minimum cost, and has proven highly 
successful in commercial operation. 

It should be understood that it is not de 
sired to limit the invention to the exact steps 
of the method and to the precise details of 
construction of the apparatus herein shown 
and described, for various modifications 
within the scope of the appended claims may 
occur to persons skilled in the art. 

It is claimed and desired to secure by 
Letters Patent:- 

1. In combination, a movable pocket, means 

O. 

5 

for delivering peas into said pocket while in 
motion, means for admitting liquid upwardly 
through said pocket while in motion to sepa. 
rate the floating peas from the sinkers, and 
stationary means for segregating said pocket 
into upper and lower divisions to prevent 
commingling of the separated materials. 
2.In combination, means forming a bath of 

liquid, a series of pockets movable downward 
ly into said bath, means for delivering peas 
into said pockets while in motion, means for 
admitting liquid from said bath upwardly 
through said pockets during movement there 
of into said bath to separate the floating peas 
from the sinkers, and stationary means for in 
dependently removing the separated mate 
rials from said pockets in succession. 

3. In combination, an annular series of 
pockets rotatable about an axis, means for 
delivering batches of peas into the successive 
pockets of said series while in motion, means for admitting liquid upwardly through the 
successive loaded pockets to separate the float 
ing peas from the sinkers, and common means 
for segregating the successive pockets into 
upper and lower divisions and for independ 
ently removing the materials from the said 
divisions. 

4. In combination, a liquid basin, an annu 
lar series of pockets rotatable about an in 
clined axis so as to cause the successive pockets 
to pass, through the liquid of said basin, 
means for delivering peas to the successive 
pockets prior to immersion thereof in said 
liquid, and means for dividing each of said 
pockets into upper and lower portions while 
leaving said liquid. 

5. In combination, an annular series of 
pockets each having superimposed divisions, 
means for filling E. uppermost division of 
each pocket with peas to produce a measured 
batch of the material, means for subsequently 
effecting precipitation of the measured batch 
es into the lower divisions of said pockets, means for subsequently admitting liquid to 
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said pockets to separate the floating peas from 
the sinkers, and means for finally removing 
the floaters from the upper pocket divisions 
and the sinkers from the lower pocket divi 
SOIS. 

6. In combination, a plurality of superim 
posed members forming an annular series of 
pockets each having several divisions, a meas 
uring plate interposed between the uppermost 
of said members and a lower member to peri Odically provide upper measuring portions 
within said pockets, and a separating plate 
interposed between several of said members 
for periodically segregating said pockets into 
grade separating portions. 

7. In combination, a plurality of superim 
posed members forming an annular series 
of measuring pockets revolvable about an in 
clined axis, means for positively revolving 
one of said members, and a detachable drivin 
connection between each of said members an 
an adjoining member whereby the successive 
members may be freely removed and assem 
bled in series. 

8. In combination, a liquid basin, a plurality 
of pockets periodically movable through said 
basin to hydraulically grade material con 
fined in said pockets, a plurality of independ 
ent liquid tanks, common means for independ 
ently maintaining predetermined density of 
the liquid in each of said tanks, and a pump 
for continuously circulating liquid through 
said basin and a selected tank of said plu 
rality. 

9. In combination, a liquid basin, a pocket 
periodically movable into said basin to admit 
liquid from said basin upwardly to said pock 
et, means for admitting granular material 
to said pocket while in motion prior to entry 
thereof to said basin, and stationary means 
for segregating said pocket into upper and 
lower divisions while said pocket is being 
withdrawn from said basin. 

10. In combination, a liquid basin, a series 
of pockets successively movable into said 
basin. to admit liquid from said basin up 
wardly to said pockets, means for admitting 
granular material to the successive pockets 
of said series prior to entry thereof to said 
basin, and common means for segregating the 
successive pockets of said series into upper 
and lower divisions while leaving said basin. 

11. In combination, a pocket movable 
along a definite path, means for delivering 
granular material into the upper end of said 
pocket, means for admitting liquid to said 
pocket through the lower end E. and 
stationary means for segregating said pocket 
into E. and lower divisions while the liq 
uid is being removed therefrom. 

12. In combination, a series of pockets con 
tinuously revolvable about an inclined fixed 
axis, means for admitting granular material 
to each of said pockets while in its upper 
Inost position, means for admitting liquid to 

7 

each of said pockets during its downward 
travel, and means for subsequently segre 
E. each pocket into upper and lower 
ivisions while the liquid is being removed 

therefrom. 
13. In combination, a series of pockets con 

tinuously revolvable about an inclined fixed 
axis, means for admitting granular material 
to each of said pockets while in its upper 
most position, means for submerging each of 
said pockets in a liquid while in its lower 
most position, and means for segregating 
each pocket into upper and lower divisions 
during removal thereof from the liquid. 

14. In combination, a plurality of super 
imposed members forming an annular series 
of measuring pockets revolvable about an 
axis, means for positively revolving the low 
er of said members, a detachable driving con 
nection between said members whereby the 
successive members may be freely removed 
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and assembled in series, and a series of plates 
disposed between said members and cooper 
able therewith to segregate the successive 
pockets into upper and lower divisions dur 
ing revolution thereof. 

15. In combination, a plurality of loosely 
Superimposed annular members forming a 
series of pockets revolvable about an axis, 
means for positively revolving one of said 
members, a detachable driving connection 
between said driven member and the other 
of said members, and a detachable stationary 
plate extending between two of said members, 
said plate being formed to segregate the suc 
cessive pockets into upper and lower divi 
sions during revolution thereof about said 
8XS, 

16. In combination, a plurality of super 
imposed members forming an annular series 
of pockets revolvable about an axis, a per 
forated plate providing a support for said 
members and forming a closure for the lower pocket ends, and a stationary plate extending 
between said members and resting directly 
upon a lower member. 
In testimony whereof, the signature of 

the inventor is affixed hereto. 
OSWALD. H. HANSEN. 
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