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This invention relates to ‘the cleanmg ~and
beneficiation of grams and the like and is illus-
trated herein as applied to the' treatment of
cereal grains for the removal of chaff, dirt, smut,
insect eggs, insects and- the like from grain prior
to milling.

The process also may be apphed to the’ treat-
ment of - cereal grains prior: to- m1111ng for the
removal of - the hull or outer skin, whrch -in
reality, is the true bran and has httle if any,
food value.

A further application of the present 1nvent10n
to the treatment of grains is a selective separa-
tion of the‘grains or kernels into fractions, one
of - which would be most suitable ‘for seed pur-
-poses, while another fraction would ‘be separated
according to a variation in protem content for 1ts
food value.

It is an object of the present mventmn to rb-
vide a simple, mexpenswe and expeditious® proc-

ess for removing contamlnatmg mattev' from

cereal grains. : o
Another object of the mventlon 1s tot 'r0v1de

<

a method for increasing the food value per-unit .

of weight of ceréal grains by removing’ therefrom ¢

the outer hull or bran content of neg11<r1ble food
value.
A further object of the’ mventlon is to p“ovrde

a treatment for gradmg cereal grains’ accordmg .

to variations in the protein content thereof

"Other objects reside in novel steps and treat-
ments, all of which will appear more fully 1n the
course of the following description. *

30

According to the present 1nvent10n the ﬁnal .

separation ‘is effected. by what’ may be broadly
termed a hydraulic classification, but also in-
cludes film or skin flotation in which the ‘waste
materials ride upon the surface of the wettmg
medium, while the valuable constituents' com-
prising the cereal grains are- wetted and smk
permitting separate removal.

In this connection, it will be understood that
anything in the ‘nature of & contammant “in-
clusive of the bran ‘content, will differ from the
‘grain kernels in size, shape: and specific” gravrtv

so that itis possible to get-a sufficiently clean
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separation to satisfy- ordmary requrrements by,‘
hydraulic classification:” As a consequence the -

materials taken for treatment may- ‘be cond1-
tioned for the ssparation arcordinsr to- dlfferen-
tial wettmg propertles but 1t is: also pos51b1e to

ployed in conjunctlon therewith,
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A typ1ca1 sepalatmn mvolvmg the treatment
of ‘cereal grains prlmanly for the removal of bran,
but dlso ‘effective for removal of dirt and-other
contammatmg matter w111 now be descr1bed in

- detail.’

"The grain dellvered to an elevator or the hke
is first fed in-dry condition to a screening oper-
ation for the removal of coarse foreign matter,
such as ‘wood chips, wire, bolts and:the like.
“The. screened product of ‘this ‘operation: is col-
lected and fed fo'a revolving cylinder or the like,
such"as’ 4 large trunnion’ ball mill, which allows -
only a low pulp level to be carried. - In’this mill;
the grain is mixed with sufficient” water to make
a ‘semi-fluid mass; and where reagents are to be
used ‘ini the treatment, they preferably are in-
troduced- 1nto the mill to attam the de51red de- :
gree of mixing. ‘

Reagents well- sulted to act as dlspersants in’
the présent treatment. are soda.ash and sodium
silicate; although other reagents posséssing sim-
ilar-properties which will ‘not ‘have -a deleterious
effect'on the grain may be used in place thereof.
The amount of reagent réquired in the treatment
will vary according to-the nature of ‘the subse-
duent treatment-and the condition of the:-ma-
terial, but from one-tenth pound to five pourds
of reagent, per ton of grain will g1ve satlsfactory
results. :

Either the wetting medrum usually water, or
the reagent of the treatment tend to loosen and

.remove the outer skin from the grain’'kernel and

the ¢ombined presence of these ‘agents in the mill
serves to soak the individual kernels and loosens
the outer'skin, causing 1t to become detached from
the kernels.

The tumbling actxon and the contmual move=
ment of kernels against one:another-also assists

- inloosening and separating this outer skin. ' The:

mill: preferably is rubber lined to’insure-the de-
sired’ degree of ‘attrition without. producing ex-
cessive.iwear or determratlon on ‘the partlcles
themselves. ’ ’

As the contact tlme in the mlll must be suf-
ficient to insure loosening and freeing the major °
percentage of the bran. coverings from'the ker-
nels, initial testmq i§ desirable to determineithe
treatment time."” From two to three minutes will
serve &s'a ‘lower ‘limit, while up to twenty to

“twenty-five minutes: constitutes the upper: 1im1t

of the treatment-time,

“After treatment inh ‘the- mill, the dlschargmg
mass is diluted and passed to’ the subsequent sep-
aration stage of the’ operation.” The extent of di-
lution may: be varied and usually ‘three to four
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parts water to one part grain will insure good
results,
In this example, the treatment at the sepa-

ration: stage consists in feeding the dilute mass

or pulp onto an ordinary concentrating table,
such ‘as the well-known “Wilfley tables” or
“Deister tables.” On these tables the kernels of
gram which have been wetted in the condition-
ing treatment sink and are caught between the
rifles and pass. to the concentrate end of the
table where they are discharged.

. ' The bran particles, together with the contami- i
nating matter, are maintained in a dispersed con- -

dition under the action of the reagent and kept
from forming flocs which might terd to sink
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due to their dispersed condition, remain at the
surface and pass across the tailings discharge.
Other types of hydraulic classification may be
employed in place of table concentration.  Jigs
and hindered settling classiflers are cited as other
types of equipment which may be used.
Another use of the present invention is to
grade the constituents of a cereal grain accord-
ing. to variations in its protein content. In such
an operation, the grain which preferably is a pre-
cleaned product, is introduced into the tumble
mill in the presence of the wetting medium and

- -subjected to a conditioning operation of not to
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and also are kept from depositing on the grain -

surfaces with which they come in contact, as

might otherwise occur if they were not respond-

ing to the action of the reagent. '

As a -consequence, this matter because of its
lighter specific gravity forms- an overlying
stratum and remains in a state of semi- suspen-
sion 'in. the water or wetting medium flowing
across the deck of the table. and is carried thereby
over what is normally considered the tailing side.

As 3 result of this series of treatments, the
grain discharged at the concentrates end .of the
table is in a substantially clean condition and free
from any appreciable quantity of its original bran
content. ' The bran removal also. serves. to ef-
fectively separate.contaminants of mineral, vege-
table and animal originh, and, as a consequence,
the final:grain concentrate is a substentially pure
product possessing high food -value.

-While the treatment hereinbefore descrlbed 1s
well suited: for the treatment of what may be
broadly classified as cereal grains, it has partic-
ular application to the treatment of wheat ‘bar-
ley; rye; corn and oats.

The wetting medium of the treatment prefer-
ably consists of:water, but may be any. other
liguid or solution: possessing the desired wetting
qualities which will not have-a contaminatmg or
injurious effect on the grains. :

In another treatment, it was desued to retam
the bran in the grain and merely subject .the
grain to a cleaning operation for:the remova.l of
contaminants.

As an extended period of conditioning: thh

the reagent will loosen the skin, it its necessary

in such an operation to hold the ceonditioning

time to.a minimum, as well as to avoid .a pro-.

nounced -attrition. action. Therefore, the mass
subjected to the agitation in the tumbling action
is passed through the treatment in from two. to

. three minutes, which serves to provxde the de-

sired’ differential wetting action.

In this: connection, it.will be understood that
the liquid content in-the conditioning -operation
may. be increased, and thereafter less additional
dilution will be necessary: to properly prepare
the material for the hydraulic classification.

Furthermore, while it is preferable to initially
condition the material in a tumble mill, any other
form of ‘mixing which wil] serve to bring the
reagent into contact with the solids content to
be removed by the classification may be substi-
tuted therefor. Forexample,a conditioning tank
provided with rotary agitators may be used..

After the conditioning treatment, the product
is diluted as required and subjected to the final
separation by feeding it to a concentrating table
where the. grain tending to sink because of its
wetted condition passes across the concentrates
di,scharge while chaff, msects dirt and the like,
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exceed four minutes. The grain of high protein
content which bas the best food.value wets first,
while-the low protein content which has the best
seed value wets last. The discharge of the con-
ditioning treatment is diluted sufficiently to form
a free-flowing pulp and subjected to stratifying
classification.

Due to the differences in the wetting properties,
the high protein content will sink and be held in
the riffles to pass to the concentrates discharge,
while the low. protein content forms an' over-
lying stratum which moves across the riffies to the
tailings discharge where it may be collected as
& second valuable constituent of the operation.

It will be understood that all the. foregoing
treatments will not depend upon the. use of.a
reagent, as the materials to be separated possess.

" different wetting characteristics . which permit. -

a satisfactory recovery by the use of hydrauhc
classu"lcatlon

- ‘However, the use of a dispersing agent serves
to keep certain  fractions of the contaminant
matter from depositing on grain surfaces and
from- gathering -in flocs which ‘might tend: to

- sink or might become entrapped with the gra.m\
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.of the aforesaid operations.

content.

The accompanying flow sheet represents an
operation well suited to attain the objeets of any
In this treatment
grain after an initial screening operation te re-
move oversize foreign matter, passes into a cen-
ditloning stage -to obtain the differential -wet-
ting and, if continued for a sufficient interval, to
remove the outer skins from the grain kernels. .

Following this conditioning operation, the grain
is subjected to hindered settling in an air-free
liquid. . The grain, or grain of high protein con-
tent, sinks in the liquid, while chaff, foreign mat-
ter and other contaminants pass to the surface
and are removed.

- The cleaned grain 1s then subjected. to. the
action of a centrifuge and passed to a drier from
which it is discharged as a dried and cleaned
final product.

“Air-free - liquid”’ as used in -the: descnptlon
and claims is intended to designate a liquid con-
taining no gas other than the normal amount
of oxygen present by reason of surface- absorp-
tion.

Tt is also possible ‘to use the same treatment
operations in conjunction with an agglomerat-
ing separation by the use of suitable agglomerat-
ing agents. Features of the agglomerating action
described but not claimed herein have been made

the subjects matter of claims in my co-pending
-application of even date, Serial No. 378,317, en-

titled Agglomeration of cereal grains.. . ;
‘Changes and modifications may be availed of
within: the spirit and scope of the invention as
defined in the hereunto appended claims. = .
What I claim and desire to secure, lw Letters
Patent is:
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1. In a process of separating grain kernels
from the outer skins of their natural forma-
tion, the steps of treating cereal grain in an
aqueous carrier vehicle, and during said treat-
ment agitating the grain submerged in said ve-

. hicle for an interval sufficient to loosen the outer
skins and differentially wet the grain kernels and
said skins without substantially reducing . the
grain kernels, subjecting said skins upon loosen-
ing to the influence of a dispersing reagent, caus-
ing said loosened skins while subject to the dis-
persing influences of the reagent to collect. in
suspension at or near the surface of the liquid
in overlying relation to said grain kernels by

subjecting the submerged solids to a vibrating 1:

table treatment capable of exerting a suspend-
ing influence on said skins, and recovering the
solids so separated at separate points of dis-
charge from the treatment.

2. In a process of separating grain kernels -

from the outer skins of their natural formation,
the steps of treating cereal grain in an agquecus
carrier vehicle, and during said treatment agi-
tating the grain submerged in said vehicle for

an interval sufficient to loosen the outer skins -

and differentially wet the grain kernels and said
skins without substantially reducing the grain
kernels, subjecting said skins upon locsening to
the influence of a dispersing reagent, causing
said loosened skins while subject to the dispers-
ing influences of the reagent to collect in sus-
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pension at or near the surface of the liquid in -

overlying relation to said grain kernels by sub-
jecting the submerged solids to a jigging treat-

ment capable of exerting a suspending influence 3;

on said skins, and recovering the solids so sep-
arated at separate points of discharge from the
treatment.

3. In a process of separating grain kernels
from the outer skins of their natural forma-
tion, the steps of treating cereal grain in an
aqueous carrier vehicle, and during said treat-
ment maintaining the grain submerged in said
vehicle, initially subjecting the immersed grain
to attrition in a tumbling action for an interval
sufficient to loosen the outer skins and differen-
tially wet the grain kernels and said skins, sub-
jecting said skins after loosening to the influ-
ence of a dispersing reagent, then causing said
loosened skins while subject to the dispersing in-
fluences of the reagent to collect in suspension
at or near the surface of the liquid in overlying
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3.

relation to said grain kernels by subjecting the
submerged solids to. a. classification treatment
capable of exerting a suspending influence on
said skins, and recovering the solids so separated
at separate points of discharge from the treat-
ment. )

4. In a process of separating grain kernels from -
the outer skins of their natural formation, the
steps of treating cereal grzin in an aqueous car-
rier vehicle, and during said treatment main-
taining the grain submerged in said vehicle, ini-
tially subjecting the immersed grain to attrition
in a tumbling action for an interval sufficient to.
loosen the outer skins and differentially wet the
grain kernels and said skins, diluting the prod-
uct of the attrition action, subjecting said skins
after loosening to the influence of a dispersing
reagent, then causing said loosened skins while
subject to the dispersing influences of the reagent
to collect in suspension at or near the surface
of the liquid in overlying relation to said grain
kernels by subjecting the submerged solids to a
classification treatment capable of eXerting a
suspending influence on said skins, and recover-
ing the solids so separated at separate points of
discharge from the treatment.

5. Ina process of separating grain kernels from
the outer skins of their natural formation, the
steps of treating cereal grain in an aqueous car-
rier vehicle, and during said treatment main-
taining the grain submerged in said vehicle, ini-
tially mixing the cereal grain with a sufficient
quantity of the carrier vehicle to make a semi-
fluid mass, subjecting the semi-fluid mass to at-
trition in a tumbling action for an interval suf- -
ficient to loosen the outer skins and differential-
1y wet the grain kernels and said skins, diluting:
the product of the attrition action, subjecting
said skins after loosening to the influence of a
dispersing reagent, then causing said loosened
skins while subject to the. dispersing influences
of the reagent to collect in suspension at or near
the surface of the liquid in overlying relation to
said grain kernels by subjecting the submerged
solids to a clagsification treatment capable of
exerting a suspending influence on said skins,
and recovering the solids so separated at separate
points of discharge from the treatment. ;

6. A treatment according to claim 5 in which
the semi-fluid mass is subjected to attrition for
an interval of from two to twenty-five minutes.

LELAND H. LOGUE.



