WO 2004/ 036208 - 1 METHOD AND DEVI CE FOR DETERM NI NG
THE BRI GHTNESS OF RICE The invention relates to a
nmet hod for determ ning the brightness of rice, in
articular of polished white rice, and further
cheaoé)(éle@?tﬁfoag device for deternining the brightness of
such rice. The production of white rice by polishing
rice is sufficiently knownl Fhe achi eved snooth
surface or surface brightness here expresses the
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i s evaluated manually, and hence depends on the
subj.ectivye opin%ﬁn of the eval uator. EP-A-296956
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of the surface irradiated wth |ight pul ses and
transformng it into electrical signals. The
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an be determ ned quite WelT Vi t b optical evi ces,
the col or anal ysis does not provide nuch infornmation

EFRR-DOddtes simoiihness ans-bih gt sessn@icatbbcewith which a

comparison standard is to be provided through contrasting
with a standard surface. According to DE-A-3312948, the
brightness o¢f any surface can be quickly determined by

finding the luminance spectrum of the surface irradiated
with Ilight pulses and transforming it into electrical
signals. The determination of surface brightness by finding
the intensity of reflected light or the like is disclosed,
for example, in EP-A-183270, JP56197959, WO 96/33401 or WO
01/20308. This <can also be accomplished with an NIR
spectrometer (EP-A-240185).

While it is also known that the whiteness level or color of
white rice can be determined guite well with optical
devices, the color analysis does not provide much
information as to the smcothness and brightness of a rice
grain, and hence as to product properties and buying

interest.

Therefore, the object o¢f the invention is to develop a
method for determining the brightness of rice, in
particuiar white rice, which makes 1t possible to

objectively and economically evaluate the brightness of



grain, and hence as to product properties and buying
interest. Therefore, the object of the inventionis to
develop a nethod for determi ning the brightness of
rice, in particular white rice, which makes it
possible to objectively and econom cal ly eval uate the
brightness of - 2 polished rice grains. This object
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evaluatlon of the brightness or snoothness of mhite
whi,ch.al l ows both manuf acturers and consumer
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devi ce conprises a very slowrunning rotary table,

whi ch carries an annul ar channel that can be filled _
Thg t fpime intervals of the stick-siip effects during

exXposure to a shear sitress must be determined. These are

subsequentliy averaged and displayed.

The object of the invention is further to provide a device
for evaluating brightness that is reliable, cost-effective
and easy to operate. This object 1is achieved with the

features of claim 6.

The device comprises a very slow-running rotary table,
which carries an annular channel that can be filled with
rice. Also provided is an electronic evaluator to acquire
torque changes, minimum and maximum values, interval times
and resultant data relating to brightness. The device is
based on the so-called annular shear cell, with which
shearing forces of bulk material can be determined in a
measuring channel and subsequently displayed. Such annular
shear cells are used to determine the height and exact
progression of shearing forces, while the device according
to the invention measures only the time intervals between
“shearing force drops”. These times are then used as
parameters for the Dbrightness of a cereal grain, for

example.



rice. Also provided is an electronic evaluator to
acquire torgque changes, m ni num and nmaxi mum val ues,
interval tines and resultant data relating to

bri ght ness. The device is based on the so-called
annul ar shear cell, wth whith shearing forces of
bul k material can be determned in a neasuring
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shear cells are used to determ ne e hei ght and exact
anpr pFPERLPBY GbsEaantg Pafeds owhi| élnavengevi Bee drawing
sha&earding to the invention neasures only the tine
intervals between "shearing force drops”. These tines
are then used as paraneters for the brightness of a
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described in greater detail belowin an exenplary
enbodi mrent based on a drawi ng. The drawi ng shows:
Figi.g2:1: & ndasur#mgatbadogpieserdarnion | andl twe teiews of

rice Figind ®@Wdicagr@mmghic representation and two
views of the deV|ce ( b) The device consists of a

rotary table 1, which carries an annul ar container 2.
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rotary table 1 wth container 2 only rotates a

few mm on the periphery per
The rotary table 1 is driven via a {(synchronous) belt drive

5 powered by a geared motor 6, which has a high
transmission ratio, so that the rotary table 1 with the
container 2 only rotates a few mm on the periphery per

measuring process.

Situated opposite the rotary table 1 is a hinged, flip-open
counter-table 7, the bottom of which 1is equipped with

carriers.

The counter-table 7 can be pressed against the rice surface
via springs 8, a pressure plate 10 and a spindle 11 with
handle. A latch 12 is used to lock the cover system 19.

After the cover system 19 is closed, the spindle 11 can be
used to move the pressure plate 10 in such a way as to pre-
tension the springs 8 until the pressure plate 10 exerts a
desired pressure on the rice surface. A marking 14
signaling a preset pre-tensioning level when it is flush
with the surface of the pressure plate 10 is located on a
spring bolt 13, so that an identical pressure can be set
for each measurement. The marking 14 is visible through a

window 15.



measuri ng process. Situated opposite the rotary table
1is a hinged, flip-open counter-table 7, the bottom
of which is equipped with carriers. The counter-table
7 can be pressed against the rice surface via springs
8, a pressure plate 10 and & spindle 11 with handle.
A latch 12 is used to |lock the cover system 19. After
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plate 10 is located on a spring bolt 13, so that an
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18 via a |ever arm17. The bolt 20 serves as a
PIESATHE YOMT e CRBHA il Ve . PhePrd-argdsi omiaty icoul epre-
t el sierhie (g eneraned; DML $ad a aldfibed nStaldddig e,
pneumati ¢ power conponent between the cover and
counter-table 7, and setting the adm ssion pressure
Farsiengnesa soonitrreplp ncadesss, Alconrstrastiine s dents dalrgir e6illed to

c "tﬁ{ﬁ'n@%ﬁsr%@’a%%ao%féé‘eeé 8k %h%effdkeadrtf%abl% 1. The
ressure. Oor a neasuring process, t'he cont-ai ner IS
cigstlyiis egleged, and the admission pressure on the rice
surface is set via the spindie 11. After starting up the
gear motor 6, the rotary tabkle 1 is slowly made tc rotate,
and exerts a reaction moment on the drive. The measuring
transducer acquires the repulsive force of the gear motor

6, and the response time 1s evaluated.

If stick-slip intervals arise after a time, the period
between oscillation processes is measured, and displayed as

an average by the control system.

After the measurement is complete and the motor turned off,
the pre-tensioning must be removed again or, in the
pneumatic variant, the pressure must be incrementally
reduced. The reaction moment could also be gleaned at the
counter-plate 7 and/or the pressure plate 10 using a force

or torgque sensor,.

An electronic evaluator determines both minimum and maximum

values, along the time and interval progressions.

The rotary table 1 rotates at very low speeds, and stick-
slip effects inside the rice layer come about after a

response time T2 of several minutes, resulting in torque



capacity with rice and placed on the rotary table 1.
The <cover 19 is closed, and the adm ssion pressure on
the rice surface is set via the spindle 11. After
starting up the gear notor 6, the rotary table 1 is
slowy nmade to rotate, and 2xerts a reaction nmonent
on the drive. The neasuring transducer acquires the
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response tine, t he nmeasuring process. After
response tinme T2, each tine the prescribed m ni mum

We here find that the effect has varying intervals,
depending on the degree of polishing. The brighter and
smoother the rice, the shorter the changes in torgue over
time. The gap in time for a single interval will measure
only a few seconds for highly polished and bright rice,
while being considerably higher for less polished rice.

Determining the measured time intervals T3 vyields a wvalue
for the gaps in time for the stick-slip effects, which
reflects the average brightness of the rice grains. In this
case, the smaller the number for T3, the brighter and

smoother the rice.

The inventicn is not limited to the embodiment shown.



torque is not reached, enconpassing even a portion of
the neasured nmaxi numtorque, is counted. After a
preset measuring period, the measuring duration is
di vided by the determ ned nunber of events, yielding
t he average tinme of stickTSQib effects, which is
di spl ayed. This only requires a counter and preset
REESLONSE @Rkg@asuring period. W here find that the
effect has varying intervals, depending on the degree
of polishing. The brighter and snoother the rice, the
1 shori@ratnecadianges in torque over tinme. The gap in
2tine for a single interval will nmeasure only a few
secord& 49+ hi ghl y pol i shed and bright rice, while
3 bei Mgpcoinst deraid y hi gher for | ess polished rice.
4 Deteryining the neasured tine intervals T3 yields a
val ue or the gaps in time for --he stick-slip
Seffdls; diivh reflects the average brightness of the
6l cCaeddaifs.od N this case, the smaller the nunber for
T3, the brighter and snoother the rice. The invention
Tis fAMGSH TP %0 the enbodi ment shown. REFERENCE
8 NUMBERSly Rotary table 2 Container 3 Carrier strip
4 R!}PiengSe Belt drive 6 CGear notor 7 Counter-plate 8
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Spring
10 Pressure plate
11 Spindle

12 Latch

13 Spring beolt
14 Marking

15 Window

16 Casing

17 Lever arm
18 Load cell
19 Cover

20 Bolt

Tl Measuring cycle time
T2 Response time
T3 interval



9 Hinge 10 Pressure plate 11 Spindle 12 Latch 13
Spring bolt 14 Marking 15 Wndow 16 Casing 17
Lever arm 18 Load cell 19 Cover 20 Bolt Ti Measuring
cycle tinmne T2 Response tinme T3 Interval WO
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- 7 CLAIMS 1. Method for determning the

bri ghtness of rice, in paTrt7ic‘uIar of white rice, wth

the followi ng steps: a) eégg§hgg a quantity of rice

grains to a shear stress

preset response tine

(T2) b) recording stick-slip effects and their time
1.0 nt efMdlost (F3) Cledd R AHO e bHiRMAeE st Ocf rice, in

prescrihed bri

val ues. 2. thod .accarding to

SS .
0l PRt AT Lo IEE ol ihe the Tolloning Stepd:

a) exposing a quantity of rice grains to a shear

stress for a preset response time (T2)

b) recording stick~slip effects and their time

intervals (T3)

c) allocating the intervals to prescribed brightness

values.

Method according tec claim 1, characterized in that the

recorded time intervais (T3) are averaged.

Method according to ¢laim 1 or 2, characterized in
that the shear stress 1s applied wvia a rotating

motion.

Methed according to c¢laim 3, characterized in that

torque changes and/or flow changes are recorded.

Method according to claim 1, characterized in that the
shear stress 1s generated by a linear motion and a

counter—-force applied perpendicularly thereto.

Device for determining the Dbrightness of rice,
comprising a moving device on which 1s situated a
space or container (2} to be filled with rice (4),
wherein the moving device contains a sensor

arrangement connected with an electronic evaluator.

Device according to claim 6, characterized in that the
moving device is a rotary table (1), and the container

{2) 1s annular.



recorded tine intervals (T3) are averaged. 3. Mt hod
according to claiml or 2, characterized in that the
shear stress is applied via a rotating notion. 4.

Met hod according to claim3, characterized in that

torque changes and/or flow ghanges are recorded. 5

Met hod according to claim1l, characterized in that the
.She@'evﬁtd'eesécbérgfﬂgr E!:toedcpé{%ﬁ lé ng}@r 7r‘50t Eﬂgrgegef‘ized in
counter-force applied perpendicul arTy thereto. 6. ‘
Devité@tf drhelet @ ¥/ hi AELAReCheghi hessispblpcdor recording
CONHIrSIRO adqdyRM R rdesce on which is situated a

space or container (2) to be filled with rice (4),

wherei n the noving device contains a sensor

arrangenent connected with an el ectronic evaluator. 7.
Devi ce according to claim®6, characterized in that the
noving device is a rotary table (1), and the contai ner

(2) is annular. - 8 8. Device according to claim®6 or

7, characterized in that the sensor arrangenent is
suitable for recording forces and/or torques.



