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@ Apparatus for abrading smail objects.

@ Apparatus for use in treating the surface of small objects
@.g. rice grains comprises a chamber 1 including a rotor 4 hav-
ing an abrasive surface 7 and mounted eccentrically in the
chamber 1 to provide a reduced radius region R1. The facing
portion of the chamber wall is smooth. As small objects pass
through the region they are compressed for improved surface
treatment abrasion.
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APPARATUS FOR ABRADING SMALL OBJECTS

This invention concerns apparatus for abrading eg. polishing or

iy}

zcarifying the surface of small objects which may be of wood, plastics,

mineral materials or metals. The invention is of particular value in

14

the casze2 of nuts and other seeds eg. cereal seeds, especially rice.

T
-

A variety of forms of apparatus are known for polishing brown rice to
remove some or all of the bran coating. Commonly an abrasive rotor is
mounted concentrically in a perforate cage. Rice is fed in the annular
gap between the rotor and the cage, from an inlet end to an outlet end.
Coating, eg. a bran layer, is abraded from the rice grains, and the

particiaz of bran pass through the perforations in the cage.

Such apparatus tends to be aggressive to the rice grains, at least in
part az a result of the grains being forced th;bugh the apparatus, and a
significant proportion of the grains are broken. This reduces the
eccnonic value of the end product. Moreover, is a substantial energy
input is required fo urge the grains through the apparatus, and the

temperature of the rice and of the bran remnved is increased which is
1

According to one aspect of the invention apparatus for use in the

abrasive surface treatment of small objects, comprises an elongate

chambaer with an inlet and an outlet, a shaft mounted in the chamber,
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means for causing relative rotary movement between the chamber and the
shaft, one of the chamber inner wall and/or the shaft having an abrasive
surface characterised in that the rotor is eccentrically mounted with

respect to the major axis of the chamber.

Pecause the shaft is eccentric with respect to the major axis of the
chamber, the chamber includes a transverse region of relatively reducing
radius. Vhen small objects pass through this region they are subjected
to compression, the effect of whigﬁ‘is to cause the objects to be
abraded to an enhanced degree primarily, because more of the small
objects are brought into contact with the abrasive surface. As a result
a surface layer on the small objects is removed or abraded off.
Preferably the distance between the shaft and the facing inmer wall of
the chamber is a minimum of slightly more than the smallest dimension of
the objects to be treated to a maximum of about ten times that
dimepsion. It is preferred to use the minimum distance to reduce the

power reguirement.

It is a much preferred feature of the invention that the chamber wall
facing the shaft in the relatively reduced radius region is free of
surface deformations the effect of which would be to break small objects
while in compression. Such deformations can be present on a perforate
wall; according to the invention the defined wall is smooth. The
surface material abraded off can be removed through a perforate portion

of the chamber wall remote from the relatively reducing region.

-
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Small objects are readily passed through the apparatus with 1little input
of energy. Because the small objegks do not contact an aggressive
surface while under compression there are few if any grains broken by

the treatment in the apparatus.

The abrasive treatment may be to remove a surface layer thus rice grains
may be polished. The treatment may instead be arranged to damage a

surface layer for a subsequent treatment e.g. large or small seeds may

Py
-

be scarified.

Because the apparatus is of low energy requirement and can be of
relatively small volume the apparatus may be supplied in transportable

form to agriculturists and the like.

The abrasive surface may be present on the inner wall of the chamber or
on the shaft or both. An abrasive surface present on the shaft may be
provided by abrasive stones but it is a preferfed feature of the
invention that the shaft be provided with a sleeve having a coated
abrasive surface. The sleeve may comprise a tube of metal, cardboard,
plastics, paper or the like to which is adhered a coating of abrasive

grains. The abrasive grains can be selected to give a predetermined

degree of sharpness.

The shaft may take any convenient shape. Usually the shaft will be of
generally circular cross-sectional shape but it may be elliptical or

otherwise shaped to define the reducing radius region. The shaft may be

perforated, either in the reducing radius region or elsewhere along the



UHIc IST Ref :~ UEA O

rotor for the passage of air or other pressurised gas medium to remove
surface material abraded off the small objects. The rotor (or the
chamber wall) may have baffles or the like to aid the passage of small

objects through the apparatus.

Preferably the small objects are treated dry but water may be present

optionally together with additives such as gloss additives.

The apparatus enables rice or othép small objects to be polished or
otherwise surface-abraded efficiently and with minimal breakage.
Because the lower part of the container walls are continuous ie. not
perforate or with surface deformations, the abraded matter (bran in the
case of rice) is retained in the container with the objects being
polished and appears to exert a cushioning effect, further reducing any

tendency for the objects to be broken.

The apparatus may have a vertically positioned abrasive-surface cylinder
mounted to rotate in a generally drum-like container about an axis
eccentric with respect the vertical axis of the container. The
apparatus may be operated batchwise, the container being filled from the
top with the objects and the cylinder rotated for a sufficient time to
give the desired degree of polishing. The container can then be emptied

and the polished objects separated from the abraded matter.

In another embodiment the abrasive rotor is mounted for horizontal
rotation in a horizontally position drum~like container. Apparatus of

this nature can be operated batchwise but is also well suited for
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continuous operation, the objects being continuously fed in and a

mixture of polished objects and abraded matter continuously discharged
» for zubsequent separation. Tﬂ; chamber may be drum like or of channel
section having a rounded base and vertical sidewalls. The top of the

channel may be a cover, optionally adapted to allow for the removal of

material abraded off the small objects.

The invention is further described with reference to the accompanying

"~
.

diagrammatic drawings in which :*

Figure 1 is a longitudinal section through one form of rice polishing

apparatus of the invention;

Figure 2 is a transverse section along lines II-II through the apparatus

of Figure 1;

Figure 3 is a section through another apparatus;

Figure 4 is a vertical section through another apparatus.

The same reference numerals are used where possible to describe the

different embodiments.

Refarring first to Figures 1 and 2, there is shown an elongate chamber
1. At one end, the right hand end as shown, the chamber has an end

plate 2, and another end plate 3 is present at the other end. A ‘'shaft 4

extends through the end plates and is held at each end by thrust
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bearings 5. The shaft is located generally parallel to the major axis X
of the chamber 1. A cylindrical body 6 surrounds the shaft 4 and the
surface 7 thereof is covered by abrasive grains e.g. bonded grit. At

one end the chamber has an inlet 8 and at the other an outlet 9.

Because the shaft 2 carrying the body 6 and thus the abrasive surface 7
is eccentrically mounted in the chamber, there are two portions of
unequal radius. The portion of relatively reduced radius Rl has a
radius equal to about 1 to aboquIO times the smallest diameter of the
cbjects to be inserted. As shown, there is an entrance R3 of reducing
diameter leading into the portion R1. The wall of the chamber 1 is
solid and smooth, especially in the area leading into and including the
portion Rl. A sieve wall 10 is present at a location outside the solid
and smooth area. The shaft 4 is connected, as by belting, to a low

horse power motor.

In use, small objects such as hulled rice grains are fed into the
chamber 1 through the inlet 8 until the chamber is at least half full.
The motor is switched on and the shaft is rotated to give a surface
speed of about 7.5 to 10 metres/second. Because the cylinder 6 has an
abrasive surface 7, the rice grains are also caused to rotate. The rice
grains are brought from the major radius portion R2 of the chamber to
the reducing radius portion R1 where they are compressed. As a result,
the surface of the rice grains is well abraded, especially by contact
with the abrasive surface 7. The wall portion of the chamber in the
region Rl is smooth so that, while under compression the‘rice grains are

not urged against projections likely to break them. As the rice gralns
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continue to rotate they exit from the portion Rl into the major radius

portion RZ and the released surface material may be drawn off via the

grating 16.

The apparatus shown in Figure 3 is the same as that of Figures 1 and 2
but the container 3 is of a channel section eg. having a semicircular-
base 11, upright sidewalls 12 and a flat top hinged cover 13. The small
objects are inserted, the cover 13 lowered and after operation, the
mixture of grains and bran is rgﬁoved and the components then separated.
In this casze, the mouth of the chamber serves as both inlet and outlet,

In a modification the cover 13 is perforated, and the bran is removed

therethrough.

The apparatus of Figure 4 is mounted vertically. One end wall 3
comprises a hemispherical cap 14 having a domed portion of mesh. The
cap 14 is removable to permit filling the container with e.g. brown rice
to be polished and the mesh dome retains the rice when the apparatus is
in use but permits inspection of the rotation of the cylinder & and the
movement of the rice. VWhen the rice is sufficiently polished, the cap
14 may be removed, the coupling released and the contents of the
container emptied for separation of the polished rice from the bran.

For the separation, the cap may be used as a sleve.

The apparatus is not limited to the embodiments shown. For example, the

shaft may be inclined to aid the progress of the small objects from the

inlet end (if the§ are supplied at one end) to the outlet end. The

contziner may also be inclined, to the same or a different extent ao the
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cylinder, or may be horizontal irrespective of any inclination of the

cylinder. Abrasive material may be applied to the inner wall surface of

t

he chamber, and the shaft may be stationery and the chamber arranged

th

a
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"

otation about the fixed

m
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haft.
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Apparatus for use in the abrasive surface treatmeni of small
cbjects, comprizing an elongate chamber (1) having an inlet (8) and
an oittlet (9, 10, 13), a sh&iﬁ (4 mounted in the chamber, means for
causing relative rotary movement between the chamber (1) and the

shaft (4), on2 of the chamber inner wall and/or the shaft (4) having

an abrasive surface (7Y characterised in ihat the shaft (4) is
acientrically positioned with respect to the major axis (X) of the

~hamber (1.

Apparatus according to Claim 1 characterised in that a portion

of reducing radius (R1) is present between the shajt (4) and the
chamber wall ¢1), the radial distance of the reducing radius portion
(R1) ranging from a minimum of the smallest dimension of the objects

to e treated to a maximum of about ten times that dimension.

Appavatus according to Claim 2 characterised in that an

2ntrance (R3) of reducing diameter leads to the portion (R1).

Aprarvaius according to Claim 1, 2 or 3 characterised in that the

3.

wx2ll of the chamber {1) facing the abrasive surface (7) is smooth.
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tuz according to any preceding Claim characterised in that the

abrasive surface (7) is provided by a replaceable sleeve coated with

abrazive grains and present on a cylinder (6) about the shaft (4).

Apparatus according fto any preceding Claim characteriged in fhat the
chamber wall includes a perforated portion (10) for the removal of
abraded material locatsd remote from the reduced diameter portion

(R13y.

Apparatus according to any preceding Claim characterised in that the

abrasive surface (7) is rotated at a surface speed of about 7.5 to

bA

about 10 meires/second.

s

Apparatus according to any preceding Claim characterised in that the
apparatus iz horizontal and the shaft (4) is disposed parallel or

inclined to the horizon(Figures 1, 2 and 3).

Apparatus according to any of Claims 1 to 8 characterised in that

the apparatus is mounted vertically (Figure 4).

Apparatus according to any preceding Claim characterised in that

i* iz in the form of portable apparatus.
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