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UNITED STATES

< 1,705,302
PATENT OFFICE.

HAAKON MJOLSNESS, CF MINNEAPOLIS, MINNESOTA.

GRAIN SEPARATOR AND RECLEANING DEVICE.

Application filed Cetober 2, 1925,

My invention relates to grain separators
and is adapted to provide a simple device for
separating grain of different sizes, such as
oats, wheat, barley and other similar grains,
together with smaller grains, so as to thor-
oughly clean and separate the same,

A feature of my invention resides in pro-
viding a sepavator wherein the. same is
adapted to operate in units so that the grain
may be passed from one cylinder to another
and so that separations and cleaning of the
grain may take place in each cylinder. A
unit ordinarily comprises a top cylinder in
which the first separation is made and with
two or more cylinders positioned below. the
top cylinder of practically the same con-
structien as the top cylinder, and adapted to
operate to make the desired separation of
the grain passing through the unit.

A feature of my invention resides in a sep-
arator for grain in which the operation is
very rapid. This permits more grain to be
puassed through the separating unit than has
ordinarily been accomplished in the same
time, and at the same time to provide such
& construction as to not impair the separat-
ing qualities of my grain separator. I have
found that the operation of my machine is

guite to the contrary, that even though T

ran and operate the machine very rapidly,

vet the separation is more complete and more

thorongh than has been heretofore accom-
plished, in so far as I know. '

It iz also a feature of my invention to pro-
vide means for banking the grain within
the cylinders of the unit in a manner so
that the weight of the giain holds the smaller
seeds and grain in the indentations of the
cylinders, prevents the grain from whipping
about and causes it to be carried by the in-
dentations of the separating cylinders to ele-
valte the same into the separating trough,
and in this manner the small grain and the
foreign particles are separated from the
larger grain and a thorough separation and
cleaning of the grain is accomplished. Thus
T provide a retarding means to hold the
grain at a predetermined level in the saparat-
ing cylinders, which is a very important part
of my invention. o

It i3 a feature of my invention to provide
means for operating the retarders and the
troughs collectively or separately while my
separator is in operation, which permits the
adjustiment of these parts so as to accomplish

Serial No. 60,035.

the best results which can be apprehended
most advantageously while the machine is in
operation. It may be readily appreciated
that this adjustment of either the trough or
the retarders is most effective while the ma-
chine is in operation by those experienced in
handling the separation of grains and the
cleaning of ‘the same, and this permits the
operator to more carefully adjust these parts
to the position so ag to give the most effective
vesults. The invention includes means for
collectively operating the troughs or retard-
ers in the eylinders.

A further feature of my invention resides
in providing suitable bearing means to per-
mit the eylinders to be placed at the most de-
sirable angles in relation to: each other so
that the parts will operate freely.

I provide in my invention a unit wherein
the lower cylinders extend approximately at
the same inclining angle while the cylinder
superimposed over these cylinders extends
in the opposite angle in a manner to permit
the grain to travel from the superimposed
cylinder to the cylinders positioned below
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the same.  This formation of my machine -

provides a unit construction wherein the
cylinders are arranged in the most advan-
tagecus way to take up the smallest amount
of space for each unit, and to permit one
unit to be used separately or to allow several
units to be connected together where the ce-
casion offers, to provide the grain separator
and recleaning device which is adapted to
operate in the most efficient manner and to
clean' the largest amount of grain in the
smallest amount of time, as has been accom-
plished heretofore, in so far as I know.

These features and objects, together with

other details and formation of construction
will be miore fully and ecarefully pointed
out in the following specification and
claims:
In the drawings forming part of my spe-
cification; ' ‘
Figure 1is a front view of my grain sepa-
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100

rator and cleaning device, illustrating two -

of the units thereof connected together.

Figure 2 is a section on the line 2—2 of
Figure 1, diagrammatically illustrating the
operation of the units of my grain separator
and cleaning device.

Tigure 3 1s a cross section illustrating dia-
grammatically the operation of one of the
cylinders to show the separation and clean-
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ing of the grain when the cyhnder 18 in
opemtlon sh0w1n0' the position of the re-
ceiving trough and the retarder.

T10111'e 4 llustrates diagrammatically a
detail showin g the opemflon of the separa-
tion in the first cytinder.

TFigure 5 is a detail showing diagram-
matically the operation in the ‘second cyl-
inder.

Tigure 6 is a detail showing diagram-
111'1t10‘t]1y the operation in the third eyl-
inder of the units.

Tigure 7 is a longitudinal crogs section in
(\n;m'aed formation to one of the cylinders

my units on the grain sep yarator and
cleamn(z device.

I’wur 8 is a cross
8—8 of ¥ 1gme 1.

Tigure 9 is an end view on the line 9——‘)
of Figure T of the end plate on each of the
C*ﬂwnders

Tigure 10 illustrates an end view show-
mg the driving means for the units of my
«eparator and “cleaner.

onure 11 is a detail of a clamp.

In the drawings A rvepresents my grain

section on the line

separator and dmvmo device Wmch made

up. in a unit with s everal cylinders, such as
2 and D. These cylinders avranged
in 2 manuer to opemte together so thal, 3
fact they operate in unison, being s
by the pul ey 10 which operates
11, and by means of the chain driv
13, the shafts 14 and 15 are ope ated which
in turn operat ite the gear 16 at each eylinder
to operate the 1esped1ve cylinders B, C and
D. :

Tach unit A of my separator is practi-
cally identiecal and can be connected
together in any suitable manner as is illus-
trated in the «h' awings by being placed ad-
jncent esch other, such as is illustrated in
Figure 1 and in Tlome 10, the upright 17
of the units heing bolted together in any
suitable manner. Thes e upuo‘* members
7 ‘form the sides of the frame of t}we unit A

As a matter of convenience in the describ-
ing of my units I will descrﬂ;e one of the
ey mdem, such as B, and ag each of the eyl-
mdez% are practically identical and npemie

in the same manner this will fully set forth
the construction of each cylinder B, C and
D.in a general manner.

Thg Dods v of the cylinder B is formed of
sheet mateual wmch h“g’ ity enfire suriace
20. of the cylinder B,
These mr“q -

a7
ay

with the indentations 21.
tions form the pockets for
lodge into and as the suface 61 the b
of the cy]mde" B is entirvely n
inde hdulO"-‘: tlnoun'hozﬁ
and over ity entive m"cux-ﬂ' m*hn
f‘wu, the orall hese
Hons -h"mwhout hie entire length

bouy 20 of the cy linder B. The ¢ ylinder T

the o1

1'11“"()

;
dyi

together by the
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is placed at o slight inclined aﬂtﬂe, as illus-
{'zhed in the dI"LT’ln(‘S in the unit A, and
this permits the grain to travel from the
receiving end to ! the discharging end of the
cylinder, partly by gravity “and partly by
the rotation of the cylinder.

The cylinder B is carried by the oper-
ating shatt 22, On the receiving end of the
cyhndor B a suitable shaft engaging bear—
ing 28 is provided which is keyed in a suit-
ab e manner to the shaft 22 and extending
from this bearing are the spoke members
24 which support the rim 25 on their outer
end to which the end of the cylinder 20 is
rvitached o support the same on one end.
This prov ldos the receiving end of the cyl-
inder B of my grain separator and cleaning
device A.

At the receiving end of th cylinder B
of my device, the upper end of the trough
which surrounds the bottom portion of the
serew propeller 26 which is mmmten. upon
the shatt 22. adapted to rotate therewith, is
carried by the hearing 94 while this end of

the trough 28 is c‘voseu, The bearing 97 s
secured in the end 28 of the trough 29 and
is adapted to be held stationary “and form

v bearing on the shaft 22 for the upper
mﬂ “of the trough 29. The troaoiw ig
acapred to remain gtaticnary V' n set but
is adjustable within the cylinder B in a

manner w hich will be her om;:{"w“ (uscz*ibed.

Ak ’de discharge eml of the (‘yunki B,
the body Dorhoq 20 of the eylinder is at-
tzched to the end member 80 which i%
formed with a vim 31 to which the end of
the cylinder 20 is attached. The wmember
80 is provided with spokes 82 which connect
the rim 31 with a bearing ring 33 which is
adapted fto be sunpo“wd "CQ]) rotatable
upon the bearing flange 34 of the end })Lﬁo
35,

The end plate 35 is provided with a shfnjf';
engaging povtion 38 which fits over the end
of the shatt 22 .md in which the end of the
shaft 22 Ls ad apmd to rotate. The end
plate 35 is held s\zmonary against rotation
by the memLus 37 -which are connected
» link 88 and by t the lever aim
which 35 secured fo one of the men hers
and which is held stationary by the link
40 engag in of the opmmm 41 to
hold the lever 39 fogether with the end plate
35 in a set ad;]uste(l position.

The dlsoharge end 42 of the trough 2§
is secured to the end plate 85 by any suitable

neans which securely fasten the discharge
end of the trough 29 to hold it against free
rotation in-the chmde}‘ B. This construe-
tion also permits ihe cvlinder B to operate
and rotste so that the body portien 90 ith
the indentations in the same will rotate Ly
the bearing 23 with the shaft 22 whi 071 ig
keyed to the same at the receiving end of
3 cylinder, and by the rotatable supporting

39

9[

one

70

[

80

100

110

115

120

130



<1

10

15

20

8 of the drawings.

a5
0

40

50

55

60

“face of the cylinder 20, which is

1,705,302

member 30 on the discharge end of the cylin-
der, which engages against the bearing col-
lar 34 and is free to rotate thereon in oper-
ation.

The trough 29 is formed with an angular
projecting portion 45 at the receiving end
of the cylinder B formed integral with the
end 28 of the trough.
manner so as to take in the upper or re-
ceiving end of the indentations of the body
90 of the cylinder
trough extends practically through the en-
fire end of the indented cylinder 20 so that
it is obvious that the trough 29 operates
through the entire length of the cylinder B.
This 15 quite important in my invention as
it increases the efficiency and operation of
my separator.

The trough 29 is formed with a grain re-
ceiving shelf 46, extending angularly from
one side of the trough 29 and longitudinally
of the entire trough.. The outer end of the
chelf is bent inward to forun the edge 47,
extending downward from the shelf and
back away from, but in close proximity te
the inner surface of the cylinder body 20
The edge 47 together with the inner. sur-
in close

proximity thereto, forms a mnarrow slot-
like opening 48 through which the grain

is carried in the rotation of the eyiinder
B in the direction of the arrow in Figure
Only such grain is car-
ied up through the slot 48 which will lodge
in the indentations 21 of the cylinder body
90. As soon as these grains are carried
above the shelf 46 they are adapted to fall
by gravity into the trough 29.

On the opposite side to - the shelf 46

provide an upwardly extending side 49
which extends longitudinally along ‘the

trough practically throughout the entire
lenglh of the same. This side 49 is formed
with an inwardly extending end or edge 50
which is also placed or extended in com-
paratively close relation to the inner surface
of the cylinder wall 20. Tn this manner
grain which is carried by the cylinder B in
The indentations 21 is caused to strike against
the guard 49 in the rapid operation of the
cylinder if it is carried over the center of the
same. Only the lighter and smaller grain
goes far enough to strike very high upon the

guard 49, and the separation is so - ccm=
thorough that the grain 1s cleaned

plete and
and separated very thoroughly.

The peculiar formation and operation of
my indented cylinder 20 with the guard 29,
and the particular formation and shape of
the grain receiving shelf 46, together with
the guard 49, and the positioning of the
edges 47 and the edge 50 of the guard, per-
mit me to operate my grain separating de-
vice and cleaner very rapidly. In so far as
T know these cylinders have an entirely new

This projects in a.

B.  The rear end of the

69, Thus by operating the lever

3

operation and construction together with the
arrangement of parts and thus the operation
and effectiveness of my separator is com-
plete. :

An important feature of my invention re-
sides in o retarder for the grain which I
have positioned adjustably at the discharge
end of the cylinder B. This vetarder 52
is very similar in shape to & halt-crescent
formation with a body portion
wide and comes in cloge proximity to
lower portion of the trough 29, while
pointed end b4 of the same is adapted to ex-
tend towards the grain shelf 46. The ar-
cuate edge b5 of the retarder 52 ig posi-
tioned and held very close to the inner sur-
face of the cylinder wall 20 in & manner so

that the retarder 52 can hold and bank up
the grain to prevent it from sliding out of

the discharge end 56 of the cylinder B.

The retarder 52 is supported by the arm
58 which is secured thereto and which 1s
bent in & manner to form a portion 59,
adapted to extend over the edge 50 of the
trough 29, and is formed with an inwardly
extending portion 60 which engages in the
poclets 61 of the collar 62. The collar 62
is supported on the shaft 22. By means of
the lock 63 which projects from the collar
62 which is connected to the rod 64, which
extends through the slot 65 in the plate 35,
and which connécts with the lever 60, the
retarder 52 can be rotated about the inner
curface of the cylinder 20 to change the
position of the same in. relation to the
trough 29. B

When the retarders arve adapted to be op-
erated in unison in the unit A, as illustrated
in Figure 1 of the drawings, the levers 66
are connected to the link 67 which is con-
nected by the link 68 to the operating lever
69 the re-
tarders in-the respoctive cylinders can be op-
erated in unison while the unit A is in op-
eration. This permits the easy adjnstment
of the retarders so as to operate most effi-
ciently. A suitable clamp 70 is adapted to
engage the link 67 to hold the same set in
a rigid position when the retarders ave set
in the position to operate most efficiently.
Before the lever 69 is operated the clamp 70
is veleased to permit the link 67 to operate
{reely to move the connecting avms or links
66. When the units A are connected to-
gether and in operation, it is quite impor-
fant that the retarders 52 be operated in
unisen so that the separation is the same n
all of the units.

Tach unit A which consists of the sepa-
rating cylinders B, C and D, form a com-
plete operating unit to separate the grain as
it passes through the unit, as ig illustrated
in Figures 4, 5. and 6 diagramatically. Fig-
ure 4 shows a porsion of the first eylinder,
such as B, which separates the small seeds
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and the like, from the larger seeds, such as
oats and the like, and any foreign matter
is inclined to be carried by indents into the
trough 29 in the operation of the unit A.
Then in Figure 5 the second cylinder, such
as O, illustrates the separation of the large
wheat from the oats. The large wheat or
oats traveling over the retarder 52 and out
of the discharge end of the cylinder B, di-
rectly into the receiving end of the cylinder
C which communicates directly with the in-
dented cylinder portion 20 of the cylinder

As the cylinder C operates, the large
wheat is separated from the oats, as illus-
trated diagrammatically in Tigure 5, thus
providing a recleaning cylinder for the oats
in C. At the discharge end of the cylinder
C, the wheat is carvied out of the trongh. 80,
while the oats is carried over the retarder
in the c¢ylinder C and into the spout 81.  The

operation of my unit A is 5o thorouch as to

g=
practically deliver pure oats out of the
cylinder C from and over the retarder end
out of the spout 81, while the tromgh in the
cylinder C delivers the wheat, a piactically
clean separated grain.

The operation of the eylinder D is illus-
trated diagrammatically in a portion of the
indented cylinder 20" which shows the
cockle—wild pea and fine seed in‘o the
trough of the cylinder D and out of the dis.
charge end of" the same, while the - clean
wheat, free from foreign material, is de-
livered over the retarder 52 at the discharge
end of the cylinder D. Obviously as many
recleaning and reseparating cylinders as may
be desired may be employed in my unit, but
for all ordinary purposes two cylinders ex-
tending in the same inclined direction, so as
to extend approximately parallel to each
other, positioned divectly below the upper
eylinder B, ave
ration and cleaning that may be desired.
It is to be noted that the cylinder B extends
in_the opposite direction or inclined to the
cylinders C and D. This permits the mak-
g of the unit A in a compact formation
and is quite important in my invention. It
is very desirable that the separators be made
compact.

1 have stated that each cylinder B, C and
D of the units A are identical in general
construction, each having the trough 29 car-
ried within the same about the sorew con-
veying member on the shaft 92, In many
cases 16 is very desirable to have more than
one unit A in the operation of my separator
and I have made up my separator units in
a manner so that they can be readily con-
nected, side by side to the number of units
that may be desired and thus permit a large
amount of grain to be separated at one time.
In carrying out my invention it is quite im-
portant that these units can be connected +o
each other and that I provide means such

sufficient to cause the sepa--

1,705,302

as the levers 89 and 69 which operate the
troughs of the respective cylinders and units
In unison, together with the respective re-
tarders in each cylinder. This permits a
uniform separation of the grain,

An important feature of the invention re-
sides in the retarding means whic! holds the
grain banked in the cylinder extending fongi-
tudinaily along practically the full length of
the same, and thus permitting the banked
up grain to hold the smaller seeds and the
foreign matter weighted down by the seeds
on top, which naturally would tend to be
the larger seeds, as the smaller seeds and
foreign matter would travel toward the bot-
tom of the cylinder, and find its way into
the indents 21, and owing to the operation
of the cylinder 20 he carried up -into the
trough 29. Without my retardin & means the
grain would jump around and travel in a
thin layer along the bottom of the cylinder
20 and cut of the discharge end without be-
ing properly separated. Therefore, my re-
tarder is of very pzi ary importance and is
adapted to be adjustable into the position de-
sived g0 as to vaise or lower the upper edge
83 in relation to the chanmnel in the cylinder
at the bottom of the same, and by this ad-
justing means through the lever 69, 1 can
adjust each vetarder into the desired posi-
tion. The arm 59 permits the retarder to
operate veadily over the top edge 50 of the
guard 49 and when the trough 29 is adjusted
about the axis of the shaft 22, the relative
position of the retarder 52 can also be ad-
justed in accordance therewith,

The adjustment of the troughs 29 in each
of the cylinders of the units and the retard-
ers 52 are regulated in proportion to the
speed at which the cylinders B, Cand D are
rotating and according to the grain which
is being separated. By means of the adjust-
ment of these parts and the particular for-
mation of the same, I am able to obtain o
very fine adjustment of cach cylinder so
that the separation and recleaning of the
grain is practically perfect, in fact, govern-
rent tests which have been made of Ny 1ma-
chine show that the efficie: cy of the same has
been very high in comparison with other de-
vices which have been used heretofore for the
separation of grain. It is evident that the
retarders und the troughs can be operated
separately if it is desirved, so that thege slo.
ments can be fitted in each cylinder as may
be required, to perform the necessary func-
tions in the operation of the units, in the
diagrammatic” illustration in Figure 8 the
cperation is illustrated in the separation of
the grain which shows the grain being car-
red up by the rotation of ihe eylinders in
the direction of the arrow indicated in the
drawings which has a tendency to draw the

side wall of the cylinder 20,

grain up the
and B clearly illustrates the necessity - of
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adjusting the point 54 of the retarder 52 into
the proper positicn so as to not bank the
grain too high and yet hold the grain back
sufliciently so that 1t will 611 the botiom
part of the cylinder and permit the smaller
grain to be elevated and discharged on to
the grain recciving shelf 46 and into the
trough 29. While 1f for any reason the oyl-
inder 20 is being operated very rapidly the
grain carvied ap by the indentations 21 of
:he cylinder 20 extends over the axis or cen-
ter of the cylinder, then the guard 49 func-
tions to catch the same and hold it from
extending over on to the other side and back
into the lower portion of the cylinder. This
llustration will clearly set forth the action
of my cylinders, together with the position
of the trough and the relation of the retarder
therein. The adjustment of the trough and
the retarder separately or collectively per-
mits the successiul operation of my machine,
while the position of the cylinders in the
respective angles and in the place illustrated
super-imposed above each other, permits me
to provide a very compact unit to operate in
a very swift manner.

In accordance with the patent statutes I
have described the principles of operation of
my separator and recleaning device, and
while the drawings illustrate a particular
formation of the same, T desire to have it
understood that these illustrations are only
suggestive of a particular manner in which
my invention can be carried out and I desire
to have it understood that the invention can
be applied to other uses and carried out by
other means than those herein illustrated
within the scope of the following claims.

I claim:

1. A grain separator comprising, a cylin-
der, a shaft for operating said cylinder, a

separating conveyer co-axially mounted rel-
1 2 N Y

ative to said shaft and directly driven
therveby, said conveyer mounted on said shaft
and an imperforate retarder in said cylin-

der transversely disposed to the longitudinal

axis of said cylinder for holding the grain
at n predetermined level therein while the
separator is in operation..

2. A grain separator including, a grain
cylinder, a conveyer arranged within said
cylinder in a manner to veccive the grain
to be separated by said cylinder in the op-
eration thereof by civeumferentially elevat-
ing the grain in the rotation of said cylin-
der, a trough in which said conveyer is
is adapted to operate and an imperforate
vetarder in said cylinder transversely dis-
posed to the longitudinal axis of said cylin-
cder adapted to bank the grain at a prede-
termined level in a manner to cause the
grain on top to sweep the grain below into
the indents of the operating dylinder.

3. A separating and recleaning device for
grain including, a cylinder having a surface

S

formed -with indentations throughout the
surface thereof to receive the kermels of
grain, a conveyer {rough extending through
said cylinder, a conveyer therein and a grain
retarder adjustable relative to said trough
and disposed at right angles to the longi-
tudinal axis "of said trough at one end
thereof adapted to hold the grain at a pre-
determined level in a manner to cause the
weight of the grain in its banked position

by the retarder, to hold the grain at the.

bottom of the cylinder in said indents, while
the cylinder is rotated to carry the grain
up to the separating conveyer trough.

4. A grain separator and recleaning de-
vice including, a separating trough in said
separator a grain receiving cylinder having
means for carrying grain in the surface
thereot, to raise the same to said separating
trough and an independently adjustable re-
tarding means disposed in and substantially
at vight angles to the longitudinal axis of
said cylinder adapted to hold the grain at
a predetermined level in said cylinder for
the purpose specified. :

5. A grain separator and recleaning de-

vice including, a cylinder having a shaft

for carrying the same, a screw conveyer ex-
tending through said cylinder on said shaft,
& grain veceiving trough about the lower
side of said conveyer, a grain receiving shelf
on one side of said trough and a guard on
the other side thereof, means for holding
sald trough adjustable and stationary in
said cylinder, and a retarder adjustably po-
sitioned at the discharge end of said cylinder
having means for adjusting the same con-
centrically about said trough in a manner
to bank the grain beneath the trough so that
it may be properly separated in the oper-
ation of said cylinder. ‘

6. A grain separating cylinder including,
means for supporting said cylinder at an
inclined angle, a eylindrical indented body
portion formed in said cylinder, the indents
of which ave adapted to receive the grain,
a trough adjustably positioned within said
cylinder, a conveyer extending through said
trough and an adjustable retarder posi-

‘ticned at the discharge end of said cylinder,

adapted to be adjusted in relation to cither
said trough or said cylinder to facilitate
the ‘adjustment of the same to accomplish
the most efficient separation of the grain
passing through said cylinder.

7. A grain separator comprising, a series
of grain recciving cylinders positioned one
above the other, the upper-most cylinder ex-
tending in an inclined position, while the
lower cylinders extend in an oppositely in-
clined position in a manner so that the grain
can pass from one cylinder to the other by
gravity and rotary action of the cylinders,
and grain separating means within each of
the cylinders including an axially positioned
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conveyor and trough, and a retarder ad-
justably positioned 1 relation to said trough
and cylinder to permit the separation and
recleaning of grain which passes through
sald separator.

8. A grain separator and reclaiming de-
vice including units having several cylinders
which are connected in & manner to cause
grain to pass from one cylinder to the other,

means for attaching several umits together

adjacent each other, each cylinder in each
of the units being provided with grain sep-
arating and recleaning means, including an
adjustable retarder, an adjustable trough
and means for adjusting the troughs of the
different units in unison, and means for ad-
justing the retarders of the different units
in unison whereby a uniform separation
and recleaning of grain is accomplished in
said device.

9. A grain separating and reseparating
and cleaning device, including a unit of

1,705,302

eylinders super-imposed one above the other,
the upper cylinder extending in one inclined
position, while the remaining cylinders ex-

tend in the same inclined position, and grain
separating means within each cylinder in--

cluding a concentrically adjustable grain re-
tarder, a trough adjustable with relation to
said retarder, and an indented surface
formed on the inside of each of said cylin-
ders whereby the grain is banked by said
retarder in the indented cylinder, and car-
ried into the conveyer to be separated.

10. A grain separating device including
a cylinder, a conveyor located within said
cylinder, a trough adjacent. said conveyor
and a tapered vetarder adjustable concen-
trically within said cylinder, said vetarder
being adapted to vary the depth of the grain
in the boltom portion of said cylinder and
to cause the underncath grain to be carried
by the cylinder to the conveyor.

HAAKON MJOLSNESS
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