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Field of the Invention

The invention generally relates to a rice-polishing machine. More particularly,

embodiments of the invention relates to a sieve arrangement for a rice-polishing

machine. The invention also relates to a method of polishing rice and a method of

upgrading rice polishing machines.

Background

Machines for polishing rice grains developed over the years include the

friction type horizontal axis machines wherein the unpolished rice grains pass

through a chamber from one end to another end. The chamber includes a cam roll

surrounded on the periphery by a perforated screen, also referred to as a sieve.

Normally, the sieve is configured to form a polygonal surface. Further, pluralities of

tooth like projections on the outer surface of the cam. The cam with tooth like

projections along with the sieve creates a gap in the rice polishing machine and

restricts the passage of the grains during their movement along the axis of the rice

polishing machine. Further, the gap of the passage varies between a maximum and

a minimum thereby creating an annulus. The annulus so formed in the chamber

provides a pressure gradient and this allows for effective polishing of rice grains.

l



FIG. 1 shows cross sectional view of a shaft assembly of an existing

horizontal rice-polishing machine with a capacity of 4-5 tons per hour (tph), showing

the relative arrangement between the cam, teeth and the sieve. The minimum gap

between the cam and the sieve makes sure that rice grains are packed and

pressure is sufficient to create friction between rice grains. The maximum gap

between the cam and the sieve ensures that the rice grains are unpacked and allws

for mixing and exchange of rice grains as it moves along the chamber. These

actions take place repeatedly in the polishing chamber and helps in polishing of the

rice grains.

However, when a polishing machine is designed for operating at higher

loads, the maximum and the minimum gaps aforementioned, that exists between

the cam and the sieve is severally altered, leading to improper polishing of the rice

grains. This is predominantly due to the polygonal construction of the sieve which

does not provide the required gap distance for ensuring effective polishing. Hence,

there is a need for a construction of a sieve which allows for alignment of the gap to

ensure effective polishing.

Summary of the invention

Accordingly, an aspect of the present invention is to provide a rice polishing

machine with an elongate, tubular shaped sieve arrangement with a polygonal

profile, comprising a cam essentially cylindrical shape co-axially arranged within the



sieve arrangement such that between an inner surface of the sieve arrangement

and a jacket-surface of the cam a polishing chamber has a maximal and a minimal

radial distance between jacket-surface of the cam and the inner surface of the sieve

arrangement, characterized in that the number of corners of the polygonal profile is

larger than 8.

In another aspect of the present invention relates to a sieve arrangement, in

particular for the rice polishing machine, having an elongate, tubular shape with a

polygonal profile, characterized in that the number of corners of the polygonal

profile is larger than 8 .

In another aspect of the present invention relates to a method of upgrading a

rice polishing machine, wherein a tubular sieve arrangement of the rice polishing

machine is replaced by a tubular sieve arrangement with a polygonal profile with

more than 8 corners.

I another aspect of the present invention relates to a method of upgrading a

rice polishing machine, wherein a tubular sieve arrangement with a polygonal profile

is modified in that the sides between corners of the polygonal profile are bent

inwardly either by forming additional, concave corners or by forming concavely

curved sides.

Other aspects, advantages, and salient features of the invention will become

apparent to those skilled in the art from the following detailed description, which,



taken in conjunction with the annexed drawings, discloses exemplary embodiments

of the invention.

Brief description of the drawings

So that the manner in which the above recited features of the present

invention can be understood in detail, a more particular description of the invention,

briefly summarized above, may be had by reference to various embodiments, some

of which are illustrated in the appended drawings. It is to be noted, however, that

the appended drawings illustrate only typical embodiments of this invention and are

therefore not to be considered limiting of its scope, for the invention may admit to

other equally effective embodiments.

FIG 1 is a cross section view of the polishing chamber of an existing

polishing machine according to the prior art with a capacity of 4-6 tph, showing

relative arrangement between the cam, teeth and the polygonal screen.

FIG 1 A shows an exploded section of a polishing chamber of FIG 1,

indicating the maximum and minimum gaps required for polishing.

FIG 2 and 2 A shows an exploded section of a polishing chamber for a

machine of increased capacity indicating constructions that provides the maximum

and minimum gaps required for polishing, according to the example of the invention.



Detail description of the invention

One aspect of the invention provides a rice polishing machine with an

elongate, tubular shaped sieve arrangement with a polygonal profile, comprising a

cam with an essentially cylindrical shape co-axially arranged within the sieve

arrangement. The arrangement of sieve arrangement and cam are such that

between an inner surface of the sieve arrangement and a jacket-surface of the cam

a polishing chamber is formed, where the polishing chamber has a maximal and a

minimal radial distance between jacket-surface of the cam and the inner surface of

the sieve arrangement. According to the invention, the number of corners of the

polygonal profile is larger than 8.

The essentially cylindrical shape of the cam does also include structures on

the jacket-surface as e.g., protrusions, grooves or recesses. The minimal and

maximal distance can in this case be calculates from the major part of the jacket

surface with constant radius or, in the case of surface filling structures, from a mean

radius.

A polygonal profile or structure in the preset context refers to a plane figure

that is bounded by a closed path or circuit, composed of a finite sequence of line

segments (i.e., by a closed polygonal chain). These segments are referred to as its

"sides" and the points where two slides meet are the polygon's "corners". Herein,

corners having an interior angle of less than 180° are called "convex corners" and

corners with an interior angle larger than 180° are referred to as "concave corners".



The polygonal profile of the sieve arrangement can therefore also have an e.g. 8-

fold star-shape (i.e. star with 8 spikes) having 8 convex and 8 concave corners and

thus, in total, 6 corners.

In a preferred embodiment of a rice polishing machine according to the

invention, a ration between the maximal and the minimal radial distance between

jacket-surface of the cam and the inner surface of the sieve arrangement is

between 1.2 and 1.5, independent of the absolute value of a radius of the cam, in

particular between 1.3 and 1.4 and preferentially around .35.

In a further preferred embodiment of the invention, the number of corners of

the polygonal profile is even.

In another embodiment of the invention, the polygonal profile comprises

concave and convex corners.

In another preferred embodiment, each convex corner of the polygonal

profile is neighboured by two concave corners such that an alternating sequence of

convex and concave corners is formed.

Embodiments of the sieve arrangement, however, are not restricted to

polygonal profiles with even numbers of corners or equal numbers of convex and

concave corners. As the case may be, it could be considered advantageous to have

e.g. only every third corner concave.



In another preferred embodiment, the sides of the polygonal profile between

the corners are straight.

In a further embodiment of the invention, however, the sides of the polygonal

profile between the corners are curved, in particular concavely curved.

The desired range for the minimal radial distance is 13 to 25 mm, in

particular 17 to 23 mm. A value of around 22 mm has been proven to be particularly

advantageous.

Another aspect of the invention provides a sieve arrangement, in particular

for a rice polishing machine according to any one of the embodiments described

herein, having an elongate, tubular shape with a polygonal profile, where the

number of corners of the polygonal profile is larger than 8 .

As described above, preferred embodiments of the sieve arrangement have

concave and convex corners.

Preferentially, each convex corner of the polygonal profile is neighboured by

two concave corners such that as alternating sequence of convex and concave

corners is formed.

In another embodiment, the sides of the polygonal profile between the

corners are straight or, alternatively, curved, in this case in particular concavely

curved.



A further aspect of the invention provides a method of polishing rice where

the rice is polished with a rice polishing machine according to the invention.

Another aspect of the invention provides a method of upgrading a rice

polishing machine, wherein a tubular sieve arrangement of the rice polishing

machine is replaced by a tubular sieve arrangement with a polygonal profile with

more than 8 corners, in particular a sieve arrangement as described in the above.

In a preferred variation of the method for upgrading, the sieve arrangement is

co-axially arranged around an essentially cylindrical cam of the rice polishing

machine such that a ratio between a maximal and a minimal radial distance

between an inner surface of the sieve arrangement and a jacket surface of the cam

is between 1.2 and 1.5, in particular between 1.3 and 1.4, preferentially around

1.35.

In another variation of the method, the step of arranging the sieve

arrangement around the cam involves choosing the sieve arrangement such that

the minimal distance is in the range of 13 to 25 mm, in particular 17 to 23 mm,

preferentially around 22 mm.

In another aspect of the invention, another method for upgrading a rice

polishing machine comprises the steps of modifying a tubular sieve arrangement

with a polygonal profile in that the sides between corners of the polygonal profile are

bent inwardly either by forming additional, concave corners or by forming concavely

curved sides.



In a preferred variation of the method, the sieve arrangement is modified

such that a ration between a maximal and a minimal radial distance between an

inner surface of the sieve arrangement and an essentially cylindrical cam co-axially

arranged inside the sieve arrangement is between 1.2 and 1.5, in particular

between 1.3 and 1.4, preferentially around 1.35.

In other words, the invention provides in one of its aspects a sieve

arrangement for a fice-polishing machine. The sieve arrangement is configured to

form a polygonal structure defining a maximum gap and a minimum gap between

the sieve arrangement and the outer diameter of the cam. A ratio of the maximum

gap to the minimum gap is predefined and is preferably in the range of 1.2 to 1.5.

An increase in the size of the polishing chamber alters the ration. The ratio is

restored by reconfiguring the surface of the sieve wherein within the polygonal

structure of the sieve, an internal bend is provided for maintaining the ration within

the preferred range.

Various embodiments of the invention provide a sieve arrangement for a rice-

polishing machine. FIG 1 is a cross section view of the polishing chamber 100 of a

rice polishing machine (not shown) with a capacity of 4-5 tph. The polishing

chamber 100 comprises of a cam 101 provided with a plurality of teeth 103. A sieve

105 surrounds concentrically to the cam 101 . Further, the sieve 105 is configured to

form a regular polygonal structure describing a maximum gap d 1, which is the

distance between the outer diameter surface of the cam 101 and any one corner of



the polygonal structure of the sieve 105 and a minimum gap d2, is the distance

between the outer diameter surface of the cam 1 1 and center of one side of the

polygonal structure of the sieve 105. FIG 1 A shows an exploded section of a

polishing chamber 100, of FIG 1, indicating the maximum gap d 1 and minimum gap

d2.

FIG 2 shows an exploded section of a polishing chamber for a machine of

increased capacity indicating the maximum gap and minimum gap d2 required

for effective polishing, according to one example of the invention. It is essential to

maintain a definite ration of maximum gap d 1 to minimum gap d2. FIG 2 A shows

an exploded section of a polishing chamber for a machine of increased capacity

indicating the construction that provides the required ratio of the maximum gap d 1

to the minimum gap d2, required for effective polishing, according to the example of

the invention.

FIGs 1 and 1 A, generally illustrates the polishing chamber 00 with the cam

101 and sieve 05 arrangement. The sieve 105 is configured to form a polygonal

structure that describes a maximum gap d 1 and minimum gap d2. The maximum

gap d 1 is 29.83 mm and the minimum gap d2 is 22.00 mm. Hence the ration of d

to d2 is 1.36. The preferred ration for providing effective polishing is the range of 1.2

to 1.5., irrespective of the capacity of the polishing machine. Therefore the ration of

1.36 as indicated herein above is an acceptable ration for providing effective

polishing.



FIG 2 and 2 A generally illustrates the polishing chamber with cam and sieve

arrangement for a polishing machine of higher capacity. FIG 2 shows an exploded

section of a polishing chamber for a machine of increased capacity wherein the

maximum gap d 1 is 29.83mm and minimum gap d2 is 25.95mm giving the ration of

d to d2 as .15. The ratio is outside the preferred range of .2 to 1.5 and hence not

desirable for performing effective polishing. FIG 2A particularly illustrates a

reconfiguration of the sieve, wherein the internal bend is provided in the region

which describes the minimum gap. The internal bends are angled and thus form

concave corners of the polygonal structure. By reconfiguring the sieve arrangement

with the internal bends, the number of corners of the polygonal structure is, in this

case, doubled. The internal bend created reduces the minimum gap d2 to 22.00mm

and restores the ration of d1/d2 to the value of 1.36, which is the preferred ration for

ensuring effective polishing of the rice grains within the annulus formed in the

polishing chamber.

Further embodiments of the invention and detailed description of the

invention shall be provided in the complete specification to follow.



We Claim:

1. A rice polishing machine with an elongate, tubular shaped sieve arrangement

with a polygonal profile, comprising a cam essentially cylindrical shape co-axially

arranged within the sieve arrangement such that between an inner surface of the

sieve arrangement and a jacket-surface of the cam a polishing chamber has a

maximal and a minimal radial distance between jacket-surface of the cam and the

inner surface of the sieve arrangement, characterized in that the number of corners

of the polygonal profile is larger than 8 .

2 . The rice polishing machine according to claim 1, where a ration between the

maximal and the minimal radial distance is between 1.2 and 1.5, independent of the

absolute value of a radius of the cam, in particular between 1.3 and 1.4,

preferentially around 1.35.

3. The rice polishing machine according to one of claims 1 or 2 , wherein the

number of corners of the polygonal profile is even.

4 . The rice polishing machine according to any one of claims 1 to 3, wherein the

polygonal profile comprises concave and convex corners.



5. The rice polishing machine according to claim 3 and 4 , wherein each convex

corner of the polygonal profile is neighboured by two concave corners such that an

alternating sequence of convex and concave corners is formed.

6 . The rice polishing machine according to any one of claims 1 to 5, wherein the

sides of the polygonal profile between the corners are straight.

7. The rice polishing machine according to any one of claims 1 to 5, where the

sides of the polygonal profile between the corners are curved, in particular

concavely curved.

8. The rice polishing machine according to any one of the claims 1 to 7 , wherein

the minimal distance lies in the range of 13 to 25 mm, in particular 17 to 23 mm,

preferentially around 22mm.

9. A sieve arrangement, in particular for the rice polishing machine according to

any one of the claims 1 to 8, having an elongate, tubular shape with a polygonal

profile, characterized in that the number of corners of the polygonal profile is larger

than 8.



10. The sieve arrangement according to claim 9, wherein the polygon comprises

concave and convex corners.

. The sieve arrangement according to claim 10, wherein each convex corner of

the polygonal profile is neighboured by two concave corners such that an

alternating sequence of convex and concave corners is formed.

12. The sieve arrangement according to any one of claims 9 to 11 , wherein the

sides of the polygonal profile between the corners are straight.

13. The sieve arrangement according to any one of claims 9 to 11, where the

sides of the polygonal profile are curved, in particular concavely curved.

14. A method of polishing rice characterized in that the rice is polished with a rice

polishing machine according to any one of claims 1 to 8 .

15. A method of upgrading a rice polishing machine, wherein a tubular sieve

arrangement of the rice polishing machine is replaced by a tubular sieve

arrangement with a polygonal profile with more than 8 corners, in particular a sieve

arrangement according to any one of claims 9 to 13.



16. The method according to claim 15, wherein the sieve arrangement is formed

and co-axially arranged around an essentially cylindrical cam of the rice polishing

machine such that a ration between an inner surface of the sieve arrangement and

a jacket surface of the cam is between 1.2 and 1.5, in particular between 1.3 and

1.4, preferentially around 1.35.

17. The method according to claim 16, wherein the minimal distance lies in the

range of 13 to 25 mm, in particular 17 to 23 mm, preferentially around 22mm.

18. The method of upgrading a rice polishing machine, wherein a tubular sieve

arrangement with a polygonal profile is modified in that the sides between corners

of the polygonal profile are bent inwardly either by forming additional, concave

corners or by forming concavely curved sides.

19. The method according to claim 18, wherein the sieve arrangement is

modified such that a ration between a maximal and a minimal radial distance

between an inner surface of the sieve arrangement and an essentially cylindrical

cam co-axially arranged inside the sieve arrangement is between 1.2 and 1.5, in

particular between .3 and 1.4, preferentially around 1.35.
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