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material other than the regular wheat grains, forwarding the sorted regular wheat grains to the uppermost-stream milling step,
and forwarding the sorted material other than the regular wheat grains to at least one of downstream milling steps at a
downstream of the uppermost-stream milling step. The method and the system enable the production of wheat flour of better
quality with better yield than that conventionally produced.
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AD D L RA o v DARS10I N0 al
A flour milling method and a flour milling system are pro-
vided, 1n which a plurality of milling steps whose milling
degrees are different from one another are performed se-
quentially from an upperstream to a downstream, each of
the milling steps 1ncluding a breaking step and a grading
step. The steps are carried out by sorting the raw wheat
grains 1nto regular wheat grains and material other than
the régular wheat grains, forwarding the sorted regular
wheat grains to the uppermost-stream milling step, and
forwarding the sorted material other than the regular
wheat grains to at least one of downstream milling steps
at a downstream of the uppermost-stream milling step. The

method and the system enable the production of wheat flour

of better quality with better yield than that convention-

ally produced.
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FLOUR MILLING METHOD HAVING A SORTING STEP FOR RAW WHEAT

GRAINS AND FLOUR MILLING SYSTEM ADOPTING THE METHOD

SACKGROUND O ' NVIGINLD LTON

(1) Field of the Invention

The present 1nvention relates to a flour milling
method and a flour milling system having steps of such as
breaking, grading, purification and reduction for the
flour milling of wheat grains, and more particularly to a
flour milling method having a sorting step for raw wheat
grains and a flour milling system adopting the method.
(2) Description of the Related Art

As 1n a cross-sectional view of an inside structure
of a wheat grain, there is a plurality of layers called
layers of pericarp, testa and aleuron sequentially posi-
tioned from a surface portion of the wheat grains, and
there 1s starch and gluten-parenchyma further inside
thereof. It 1s well known that ash contents are largely
contained especially in the layers of pericarp, testa and
aleuron within the above constituents. In this specifica-
tion, the layers of pericarp, testa and aleuron are gener-
ally called an epidérmis. The wheat grain also has a

peculiar longitudinal groove called a crease portion which

goes deep into the inside thereof.

Fig. 1 shows a flour milling flow 100 based on a con-

AT . . ey r——e g e iy g el e L AR e A A



10

15

20

25

w4 i e ol T (AR wl M v

CA 02267742 1999-03-30

ventional flour milling system which is for producing high
quality product wheat flour and in which, after the raw
wheat grains are polished, the polished wheat grains are
milled through a plurality of breaking steps, and the
wheat grains thus milled are sifted out or classified.
After foreign matters such as small stones and metal
pieces or fragments are removed at a cleaning unit 108,
the raw wheat grains are introduced into a polishing unit
101. The raw wheat grains are polished at the polishing
unit 101 and are forwarded to a first break 102 via a
transporting passage 109. Wheat particles milled by the

opposing rolls 102a and 102b of the first break 102 into

particles of various sizes are sifted out by a sifter 103

into respective particle sizes. The wheat flour in a

small particle size (e.g., smaller than 125 um) becomes

product flour, and the wheat flour in large particle size
(e.g., larger than 850 um) is forwarded to a second break
104. Generally, the wheat flour in an intermediate parti-
cle size 1s supplied to steps called such as smoothing
(not shown), purification (not shown) and reduction (not
shown) .

The wheat flour forwarded from the first break 102
and introduced 1nto the second break 104 at a downstream
of the first break is milled by breaking, and the flour

thus milled is sifted out by a sifter 105 into product
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flour whose particle size 1s small, wheat flour whose par-
ticle size 1is large, and semolina whose particle size is
intermediate. Then, these kinds of flour thus sifted out
are forwarded to respectively suited steps to follow.

That 1s, at a third break 106 at a further downstream as
shown in Fig. 1, the flour milled is sifted out by a
sifter 107 and then 1s forwarded to appropriate steps ac-
cording to particle sizes. The later the breaking step 1is,
the larger the epidermis contents become in the raw mate-
rials 1introduced.

In the above described conventional flour milling
system, irrespective of whether or not a wheat polisher is
used, the sifting by employing such system as a sifter is
used after the milling in order to produce high quality
flour with a high yield. The quality of flour depends on
how the wheat flour with little epidermis can be sifted
out, and how a large volume flour with ash contents lower
than the related standards can be produced.

That 1s, 1n order to produce quality flour with a
high yield according to a conventional technique, it was
necessary to establish a highly precise and highly effi-
cient sifting technique. However, there is a limit in the
technique in enhancing the purity of the wheat flour by
the operation of sifting and purification means.

Even 1f a technique with which the epidermis at wheat

b pin e it e Ak AN N A o Y- TP TN TPTRD AT -k shras AR syl UL S I Pt SR ert 4 vty runt o S P UL PUAMD AR A AP AT TR PP P e




10

15

20

25

CA 02267742 1999-03-30

surfaces 1s removed in advance by a wheat polisher is in-
troduced, practically it is difficult at the present stage

to produce wheat flour of a better quality by the opera-

tion of sifting and purification means.

MMARY OF TE NVENTION

It 1s an object of the present invention to provide a
method and a system for producing flour of a better qual-
ity with high yields whereas there was a limit therein
according to the conventional technique irrespective of
whether the wheat polisher was used or not.

As a means to overcome the problem, the invention
provides, according to one aspect of the invention, a
flour milling method for raw wheat grains in which a plu-
rality of milling steps whose milling degrees are differ-
ent from one another are performed sequentially from an
upperstream to a downstream, each of the milling steps
including a breaking step and a grading step, the method
comprising the steps of: sorting the raw wheat grains into
reguiar wheat grains and material other than the regular
wheat grains; forwarding the sorted regular wheat grains
to a milling step of the uppermost-stream; and forwarding
the sorted material other than the regular wheat grains to
one of a plurality of milling steps of the downstream.

It 1s to be noted that the terms "upperstream" and




10

15

20

25

+ A AATRCIO Ry Sty bl S i 0 bl whv s A AT 4 - - gL rrd s e

CA 02267742 1999-03-30

"downstream" used in this specification mean "upperstream"
and "downstream" respectively as viewed in the direction
of flow of wheat.

When small grains have been removed from the raw
wheat grains by the sorting step, the wheat grains to be
forwarded to the first break become the regular wheat
grains only. The fact that only such regular wheat grains
are forwarded to the first break means that only the regu-
lar wheat grains in which the ratio of epidermis with re-

spect to endosperm of the wheat is comparatively small are

forwarded. Since there are no small grains in which the
ratio of the epidermis with respect to the endosperm is
comparatively large, the ratio of the epidermis of the
wheat thus milled 1s 1inherently small. In this way, it is
possible to produce wheat flour of a better quality than
that conventionally produced.

According to the invention, it is arranged that the
wheat grains having been sorted out are introduced into at
least one of downstream breaks at a downstream of the
first break. The ratio of the ash contents in the raw ma-
terial 1s higher as the breaking steps are later. However,
if the small grains which were sorted out prior to the
first break and in which the ratio of epidermis is com-
paratively large are introduced into, for example, the

third break, the ratio of epidermis finally contained in
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the 1ntermediate size and product flour is considerably
reduced 1in the sifting after the milling by the third
break since, even though the grains are small, a large
amount of endosperm 1s contained inside thereof.

Thus, since the ratio of the epidermis contained in
the 1ntermediate size and product flour can be reduced at
each breaking step, the quality and the overall yield of
the product are enhanced.

According to another aspect of the invention, only
the wheat gralins obtalned by further classifying the mate-
rial other than the reqular wheat grains having been sort-
ed out at the sorting step are forwarded to at least one
of downstream breaks at a downstream of the first break
thereby producing the flour. 1In this way, in the material
other than the regular wheat grains which have been sorted
by the sorting step, there are contained bran particles in
addition to small wheat grains and broken grains. These
particles including the grains are not directly introduced
into breaking steps, but at least the bran particles are
first removed by classification so that only the small
grains and the broken grains can be forwarded to subse-
quent breaking steps. The advantage obtained by forward-
ing the small grains and broken grains to the downstream
breaking to which the material containing a large amount

of epidermis is forwarded is as explained above, but the
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forwarding of grains even with the inclusion of the broken
grains further enhances the yielding.

The broken grains developed from the regular grains
are with comparatively small amount of epidermis so that,
when they are 1ntroduced into downstream breaking steps,
the epidermis contents in the wheat flour produced there
are relatively reduced, thus greatly contributing to the
enhancement of the quality and yielding of the flour.

According to a further aspect of the invention, by
providing the polishing step before the above explained
procedures, it 1s made possible to enhance the advanta-
geous effects of the invention. That is, since the pol-
ished wheat grain which 1s in a state in which the epider-
mis on the surface of the wheat grain has been removed is

introduced into the sorting step, the amount of epidermis

is small from the introduction stage, and the invention

"enables the high yield production of wheat flour whose ash

contents are lower.

According to a still further aspect of the invention,
the sorting step comprises the polishing step which uses
rotary polishing rolls and screens surrounding the polish-
ing rolls. In the screens of the polisher constituting
the polishing means, the screen aperture is large enough
to allow the passing of the material, including small

grains, other than the regular wheat grains.
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In recent years, 1t has become common to use the
wheat polisher 1n a flour milling system. In such pol-
isher, when the screen aperture of at least a part of the
screen of the polisher i1s such that it allows small size
wheat grains to pass through, it is possible to sort out
small size raw wheat grains while the wheat polishing is
carried out and, since the screen aperture is large, the
bran removal 1s also enhanced. The raw wheat grain after
the polishing 1s i1n a state in which the epidermis at the
surface portion other than the crease portion has been
substantially removed and only the regular grains (large
size grailns) can be forwarded to the first break. Further,
the sorting means can be realized by simply exchanging the
mesh apertures of the screen in the conventional polisher.
Also, the sorting means provided for sorting small grains
from the raw wheat grains 1s realized by an extremely sim-
ple method, that 1i1s, by changing the size of the screen
aperture 1in the conventional polisher to that adapted to
small size grains. Thus, in this way, the facility in-
vestment can be economized, which will be a great con-
tribution to the industry. As a matter of course, it will
also be effective if the size of the aperture in the over-

all screen 1is large so as to allow small size grains to

pass through.

According to further aspects of the invention, the
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sorting step is arranged such that, in order to remove the
material, including small grains, other than the regular
wheat grains, the sorting screen matched to the grain size
1s rotated or oscillated or that the sorting cylinder is
provided with a plurality of indentions and this sorting
cylinder 1is rotated. It is also possible to incorporate
the wind sorting to the above, and any kinds of sorting
wilill serve the purpose as long as the sorting is conducted
based on slzes of grains.

According to a further aspect of the invention, in
the flour milling system having the breaking and grading
into which the wheat is introduced, the flour milling sys-
tem comprises a sorting means for sorting the raw wheat
gralns 1nto the regular wheat grains and material other
than the regular wheat grains, a transporting means for

forwarding the regular wheat grains having been sorted by

“the sorting means to the first break, and another trans-

porting means for forwarding the material other than the
regular wheat grains to breaks other than the first break
and to at least one of downstream breaks at a downstream
of the first break.

The function and effect of the provision of the sort-
ing means are as already explained above. The flour grain
transporting means for making connection between the sort-

ing means and downstream breaks does not require any par-
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ticular transporting means for realizing the flour milling

system according to the invention. Such transporting

means may be an ordinary transporting means and, since a

minimum of one transporting line is sufficient, it is pos-

sible to realize the system according to the invention in

all

"

extremely economical way.

According to a still further aspect of the invention,
there 1s provided, 1ntermediary of the transporting means,
a classifying means which further classifies the material
other than the regular wheat grains having been sorted out
by the sorting means into the wheat grains and the materi-
al other than the wheat grains. Because of the classify-
1ng means provided intermediary of the transporting means
for classifying the bran, small grains and broken grains
taken out from the polisher into small grains, broken
grains and other material, with a result that the bran
powder taken out from the polisher together with small
grains has been removed, only the small grains and the
broken grains which become the raw material for the wheat
flour are efficiently supplied to downstream breaks.

Since the classifying means can be realized by an ordinary
cyclone without requiring any special devices, and a mini-
mum of one classifying means with respect to one sorting

means 1s sufficient, it is possible to realize the system

in an extremely economical way.

- 10 -
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According to yet further aspects of the invention,
the wheat polishing means is provided before the sorting
means and the wheat polishing means itself is used as the
sorting means. Since the use of the wheat polisher in a
flour milling system is common in recent years, it is con-
sidered easy to add thereto a sorting means or to exchange
screens for realizing the system according to the inven-
tion, and this also contributes to the economic benefit.

According to still further aspects of the invention,
the sorting step can be carried out by means in which the
screen 1s rotated, the screen is vibrated or oscillated,
or the sorting cylinder having a number of indentions
therein 1s rotated. Since this sorting means is provided
before the first break, 1t is not necessary to provide

this means to individual breaks, thus contributing to

economical benefits.

The above and other objects, features and advantages

of the present invention will be apparent from the follow-
ing description of preferred embodiments of the invention
explained with reference to the accompanying drawings, in
which:

FFig. 1 is a conventional flour milling flow;

Fig. 2 is a flour milling flow according to a first

- 11 -
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embodiment of the invention;

Fig. 3 is a sectional view of a wheat polisher;

Fig. 4 is a diagram showing positions of the abrasive
rolls and the screen used in the embodiment of the inven-
tion;

Fig. 5 1s a flour milling flow according to a second
embodiment of the invention;

Fig. 6 i1s an example wherein a sorting means employs
a sorting screen in a plate-like form; and

Fig. 7 1s an example wherein a sorting means employs

a sorting cylinder having indentions on an inside surface

thereof.

PR RRED EMBODIMENTS OF TH NVENTION

The 1nvention will now be described with reference to
the drawings. Fig. 2 shows a flour milling flow 1 as a
first embodiment of the invention. The raw wheat grains
from which foreign materials such as small stones and
metal pieces have been removed at a cleaning unit 2 are
lntroduced into a wheat polisher 3 where the epidermis on
the surface of the wheat grain is removed by abrasive and
friction actions. The wheat grains from which the epider-
mis has been removed are forwarded to a first break 4 for
being milled. The wheat particles having been milled are

sifted out by a sifter 5. By the sifter 5, the wheat par-

- 12 -
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ticles are sifted out to large size wheat particles

(lLarger than 850 um), intermediate size wheat particles
(850 pum - 125 um), and small size wheat particles (smaller

than 125 um). The large size wheat particles are forwarded

to a downstream second break 6. The small size wheat par-
ticles become product flour after the epidermis including
much ash contents therein has further been removed. The
intermediate size wheat particles are forwarded to roll
mill 41 called smoothing roll mills where the particles
are further finely milled.
The large size wheat particles sifted out by the

sifter 5 and forwarded to the second break 6 are milled,

and the wheat particles having been milled are sifted by a

sifter 7. At the sifter 7, the particles are sifted into
large size wheat particles (larger than 600 um), interme-
diate size wheat particles (600 pum - 125 pum), and small

size wheat particles (smaller than 125 um). The large size

wheat particles are forwarded to a further downstream
third break 8. The small size wheat particles become pro-
duct flour after the epidermis including much ash contents
thereiln has further been removed. The intermediate size
wheat particles are forwarded to roll mills 42 called
smoothling roll mills where the particles are further

finely milled.

The large size wheat particles sifted out by the

- 13 -
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sifter 7 and forwarded to the third break 8 are milled,
and the wheat particles having been milled are sifted by a

sifter 9. At the sifter 9, the particles are sifted into

large size wheat particles (larger than 355 um), interme-
diate size wheat particles (355 um - 125 um), and small

size wheat particles (smaller than 125 um) . The large size

wheat particles are forwarded to further downstream roll
mills (not shown). The small size wheat particles become
product flour after their ash contents have further been
removed. The intermediate size wheat particles are for-

warded to roll mills 43 called smoothing roll mills where

the particles are further finely milled.

According to the present invention, the wheat pol-
1sher 3 1s constructed as explained below. As shown in
Fig. 3, the wheat polisher 3 is so arranged that, within a

bran removing perforated cylinder 11 (hereinafter referred

to as screen 11), a vertical rotary axis 21 is held by

pearings 22, 23. At an upper portion of the vertical axis

21, there is provided a spiral rotor 24 and, at a lower

portion of the spiral rotor 24, there are provided a plu-

rality of stacked abrasive rolls 10. Immediately below
the abrasive rolls 10, there is provided a discharging
rotor 26. The space between the screen 11 and the abrasi-

ve rolls 10 forms a polishing chamber 27 and the space

between the screen 11 and an outer wall 28 forms a bran

- 14 -
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removing chamber 29.

The above construction is of an ordinary vertical
type polisher 3. Fig. 4 shows only main elements of such
wheat polisher. The raw wheat grains flow between the
abrasive rolls 10 and the screen 11 downwardly from above
in the polisher shown in Fig. 4. While the raw wheat
grains flow down, due to the rotation of the abrasive
rolls 10 and the pressure created between the abrasive
rolls 10 and the screen 11, the epidermis at the surface
of the wheat grain is removed by abrasion.

According to the 1invention, the apertures 12 of the
mesh 1n the screen 11 provided to the wheat polisher 3 are
set to, for example, 1.7 mm which allows the small grains
contained in the raw wheat grains to pass through the ap-
ertures 12 at a part of the screen 11 to the outside of

the screen 1ll1l. The apertures 17 at other parts of the

'screen 11 are set to, for example, 1.1 mm.

According to the above, when the apertures of the

mesh are made large enough to allow the small grains to
pass through, the small grains together with bran pass
through and come out of the screen 11 so that the wheat
grains forwarded from the polisher 3 to the first break 4
are only the regular wheat grains. Since the small grains
having a comparatively large ratio of epidermis are sorted

out and removed, 1t 1s possible to reduce the epidermis

- 15 -
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contained i1n the overall wheat grains to be forwarded to
the first break 4. In this way, for the sorting step in
this embodiment, the apertures of the screen 11 of the
polisher 3 are made large to be matched to small grains.
Further, 1n this embodiment, as shown in Fig. 2,
there i1s provided a transporting passage 13 which communi-
cates between the polisher 3 as a sorting means and the
third break 8. Through this transporting passage 13, the
small wheat grailns from the polisher 3 are introduced into
the third break 8. The cyclone 14 as a classifying means
1s provided 1intermediary of the transporting passage 13.
The cyclone 14 makes separation between the small wheat
grains and the bran having passed out of the screen 11
together with small wheat grains, so that only the small
wheat grains can be forwarded to the third break 8. At
this time, since the broken grains which are possibly pro-
duced during the polishing and which are the same size as
or smaller size than that of the small grains have simul-
taneously passed out of the screen 11, it is preferred
that these broken grains be separated to the small grain

side by the cyclone 14.

The transporting passage 13 also serves as a trans-

porting passage for collecting bran from the polisher 3,

and the cyclone 14 is connected via a plate fan 15 to a

cyclone 1o for collecting the bran.

- 16 -
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In the embodiment, it is shown that a part of the
screen 1s provided with a portion having larger apertures,
pbut it is possible for the overall screen to have aperture
size of 1.7 mm. In such a case, depending on the kinds of
the raw material or on necessities, the ratio of the por-
tion having larger apertures should be changed. The aper-
ture size of 1.7 mm as set forth above is only an example,
and this 1s subject to change depending on how the small
wheat grains are determined. Further, the sorting means
does not have to be a polisher as other separate sorting
means such as a rotating type sorting screen may be used
as explained later.

Now, éffects of milling after small grains are re-
moved in the system constructed as above are verified by
comparing the ash contents of the small and intermediate
particles sifted out by the sifter 5 under the first break
4 according to the embodiment of the invention and the ash

contents of the small and intermediate particles sifted

out by the sifter 103 under the conventional first break
102. Also, the effects resulted from introducing the
sorted small wheat grains into at least one of downstream
breaks at a downstream of the first break are verified by
comparing the ash contents of the small and intermediate
particles sifted out by the sifter 9 under the third break

8 according to the embodiment of the invention and the ash
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contents of the small and intermediate particles sifted
out by the sifter 107 under the conventional third break

106. These effects are shown in Table 1 and Table 2.

5 IABLE 1

COMPARISON OF ASH CONTENTS IN SEMOLINA AND FLOUR
UNDER FIRST BREAK

APERTURE SIZE
OF SCREEN (mm)
WHEAT FLOUR — —
SEMOLINA
10 (125~850 pm) 0.882 _ 0.787
Ash
(14%m.b. ) 0.656 l 0.68?
0.838 0.754

IABLE 2

15 COMPARISON OF ASH CONTENTS IN SEMOLINA AND FLOUR
UNDER THIRD BREAK

APERTURE SIZE
OF SCREEN (mm)
WHEAT FLOUR
IIIIII!I!IIIIIIIIIIIIlIIIIII

SEMOLINA

(12§~359_um) 0.928 0.606

Ash FLOUR
20 (14%m.b. ) (1%§.HE ) 0.802 0.613
TOTAL 0.896 | 0.008

From the Table 1, it is clear that the ash contents

are smaller when the aperture size of the screen 11 is 1.7

25 mm than when it is 1.1 mm. The column 1.1 is for the ash

- 18 -
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contents, on an 1ndividual particle basis, of the parti-
cles sifted out by the sifter 103 when the raw wheat
grains are introduced as they are into the first break 102.
The column 1.7 is for the ash contents, on an individual
particle basis, of the particles sifted out by the sifter
O when the small wheat grains sorted out from the raw
wheat grains are introduced into the first break 4. These
are the effects resulted from the steps in which the small
wheat grains are sorted out and only the regular wheat
grains are 1introduced into the first break 4. From the
Table, 1t 1s clearly seen that the ash contents are surely
reduced.

FFrom the Table 2, it is clear that the ash contents
are smaller when the aperture size of the screen 11 is 1.7
mm than when it is 1.1 mm. The column 1.1 is for the ash

contents, on an 1individual particle basis, of the parti-

‘cles sifted out by the sifter 107 when only the large par-

ticles from the second break 105 are introduced into the
third break 106 in a conventional way. The column 1.7 is
for the ash contents, on an individual particle basis, of
the particles sifted out by the sifter 9 when the small

wheat grains sorted out from the raw wheat grains and the
large particles from the second break are introduced into

the third break 8.

The lowering of the ash contents in the intermediate

- 10 -~
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particles and the small particles as explained above leads

to the enhancement of the quality of the wheat flour pro-
duced, and also to the enhancement of the overall vyield.
The particle sizes of the particles sifted by each sifter
as shown in the above embodiment are appropriately set by
changing the aperture sizes of the sifter and the change
1s effected 1n individual flour milling systems and indi-
vidual roll mills. Further, the number of roll mills and
the means connected to such as sifters should be changed
according to needs in individual flour milling systems.

Fig. 5 shows a flour milling flow 20 as a second em-

bodiment of the invention. The raw wheat grains from
which foreign materials such as small stones and metal
plieces have been removed at a cleaning unit 2 are intro-

duced 1into a polisher 18 where the epidermis on the sur-

face of the wheat grain is removed. The wheat grains from

which the epidermis at the surface portion except the

crease portion has been substantially removed are sorted

ln grain sizes by the rotary sorting unit 19 and the regu-

lar wheat grains above a certain grain size are forwarded
to a first break 4 for being milled. Also, the small
grains and broken grains which are smaller than the cer-
taln grain size are introduced into and milled at down-
stream breaks at a downstream of the first break. The

wheat particles having been milled are sifted out by a

- 20 -
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sifter 5. By the sifter 5, the wheat particles are sifted

out to large size wheat particles (larger than 850 um),
intermediate size wheat particles (850 pm - 125 um), and

small size wheat particles (smaller than 125 pum). The lar-

ge size wheat particles are forwarded to a downstream sec-
ond break 6. The small size wheat particles become pro-
duct flour after the epidermis including much ash contents
therein has further been removed. The intermediate size
wheat particles are forwarded to roll mills 41 called
smoothing roll mills where the particles are further
finely milled.

The large size wheat particles forwarded to the sec-
ond break 6 from the sifter 5 are milled, and the wheat
particles having been milled are sifted by a sifter 7. At
the sifter 7, the particles are sifted into large size
wheat particles (larger than 600 um), intermediate size
wheat particles (600 um - 125 um), and small size wheat

particles (smaller than 125 pm). The large size wheat par-

ticles are forwarded to a further downstream third break 8.

The small size wheat particles become product flour after
the epidermis including much ash contents therein has

further been removed. The intermediate size wheat parti-
cles are forwarded to roll mills 42 called smoothing roll

mills where the particles are further finely milled.

The large size wheat particles forwarded to the third

- 271 -
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preak 8 from the sifter 7 are milled, and the wheat parti-
cles having been milled are sifted by a sifter 9. At the
sifter 9, the particles are sifted into large size wheat
particles (larger than 355 um), intermediate size wheat

particles (355 pm - 125 pum), and small size wheat parti-

cles (smaller than 125 um). The large size wheat particles

are forwarded to further downstream roll mills (not shown) .

The small size wheat particles become product flour after
the epidermis including much ash contents therein has
further been removed. The intermediate size wheat parti-
cles are forwarded to roll mills 43 called smoothing roll
mills where the particles are further finely milled.
According to this embodiment, the rotary sorter 19 is
used for sorting the raw wheat grains by grain sizes be-
fore being milled. In this rotary sorter 19, the aper-

tures of the mesh therein are set to, for example, 1.7 mm

‘which allows the small grains contained in the raw wheat

grains to pass through the apertures of the screen 19a and

come out to the outside of the screen 19%9a during the rota-
tion thereof.

In this way, when the apertures of the mesh are made
large to be matched to small grains, small grains together
with bran pass through and come out of the screen 19%9a dur-
ing the sorting so that the wheat grains forwarded from

the rotary sorter 19 to the first break 4 are only the
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regular wheat grains. Since the small grains having a
comparatively large ratio of epidermis are sorted out, it
1s possible to reduce the epidermis contained in the over-
all wheat grains to be forwarded to the first break 4. 1In
this way, 1in the sorting step in this embodiment; the ap-
ertures of the screen 19a of the rotary sorter 19 are made
large to be matched to small grains.

Further, 1n this embodiment, as shown in Fig. 5,
there 1s provided a transporting passage 13 which communi-
cates between the rotary sorter 19 and the third break 8.
Through this transporting passage 13, small wheat grains
from the rotary sorter 19 are introduced into the third
break 8. A cyclone 14 as a classifying means is provided
intermediary of the transporting passage 13. The cyclone
14 makes separation between the small wheat grains and the
bran having passed out of the screen 19a together with
small wheat grains, so that only the small wheat grains
can be forwarded to the third break 8. At this time, the
broken grains which are possibly produced during the pol-
ishing and which are the same size as or smaller size than
the small size grains have simultaneously passed out of
the screen 1%a, it is preferred that these broken grains
be separated to the small wheat grain side by the cyclone

14,

The transporting passage 13 may serve also as a

- 723 -
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transporting passage for collecting bran from other means,
in which case the cyclone 14 is connected via a plate fan
15 to a cyclone 16 for'collecting the bran.

In the embodiment, an example is shown wherein the
aperture size of the screen is 1.7 mm, but the aperture
size may well be outside 1.7 mm depending on the kinds of
the raw wheat grains and be subject of change depending on
the kinds of the raw material or on the necessities. Also,
the aperture size should appropriately be changed depend-
ing on how the small wheat grains are determined.

As above, the ash contents in the particles of inter-
mediate and small sizes sifted out by the sifter can surly
be reduced as in the first embodiment. That is, by prac-
ticing or employing the method wherein the regular wheat
grains having been sorted out by grain sizes are intro-
duced into the first break, and the wheat grains smaller
than small grains are forwarded to downstream breaks at a

downstream of the first break, it is possible to produce

quality flour with high yields as aimed at by the present
invention.

In this embodiment, the sorter 19 has been shown as
peing one in which the cylindrically formed screen 19a
rotates around the central axis of the cylinder, but this
may be, as shown in Fig. 6, an oscillating sorter or sepa-

rator 60 in which the screen 61 which is in a plate form
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and which i1s inclined is vibrated or oscilllated, and the
raw wheat grains before milling are introduced thereon,
thus sorting the raw wheat grains into the regular wheat
grains and small grains/broken grains. Also, as shown in
Fig. 7, 1t 1is possible to make the sorting by an indent
cylinder 80 in which a cylinder 81 equipped with a number
of indentions 82 on the inner surface thereof rotates, and
the small grains/broken grains are sorted and removed by

lengths thereof. It is also possible to use a disk, in-

stead of the cylinder, with the indentions provided on the

surface thereof in a similar way.

In the second embodiment, an example has been shown
wherein the polisher 18 is provided before the sorter 19.
However, the object of the invention for enhancing the

yleld can be achieved also by not providing the polisher.

The effect of the invention without the provision of the

‘polisher becomes clear when compared with the conventional

flour milling flow without the polisher. That is, where
the regular wheat grains are introduced into the first

break 4 with the sorting step being provided, irrespective

of whether the polisher is provided, the effect of lower-
1ng the ratio of the epidermis contents with respect to
the endosperm compared with the case where the raw materi-
al contains small grains is clear. Further, where the

small grains and broken grains are introduced into down-

_25_
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stream breaks at a downstream of the first break, the ef-
fect of lowering the ratio of the epidermis contents by
the milling at the break to which the grains are intro-
duced 1s clear irrespective of whether the polisher is
provided.

According to the invention, it is important that the
regular wheat grains sorted by the sorting means can be
introduced into the first break 4 and the small grains and
proken grains sorted by the same sorting means can be in-
troduced 1nto downstream breaks at a downstream of the
first break 4. 1In the embodiment, there are no restric-
tions in the positions of the sorting means and the number
of the sorting means. Also, one polisher has been shown
as an example, but this is not limiting and there can be
two serlally connected polishers, one for polishing and
the other for polishing and sorting.

Where the sorting step is added before the first
preak and only the regular wheat grains after the removal
of the small grains from the raw wheat grains are intro-
duced into the first break, since there are no small
grains whose epidermis contents are comparatively large
with respect to the endosperm of the wheat, the ratio of
the epidermis in the wheat flour milled by the first break
1s 1nherently low. Thus, it is possible to produce better

quality wheat flour. Also, where the small grains sorted

- 260 -
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by the sorting step are introduced into a downstream break

at which the ratio of the epidermis with respect to the
endosperm is high, even though the grains are small, the
ratio therein of the epidermis with respect to the endo-

sperm 1s low, so that it is possible to lower the ratio of

the epidermis at downstream breaks.

Where the aperture of the mesh of the screen in the

polisher used in the flour milling is such that it allows

the small grains to pass therethrough, it is possible to
sort out only the raw wheat grains in small sizes, to in-
troduce only the regular grains (large grains) to the

first break, and to make the wheat grains best suited for

the flour milling. Further, since the sorting means is

such that 1t 1s possible to be realized by simply changing

the aperture of the mesh of the screen in the polisher,

the costly investment can be avoided.

Even with the conventional milling system having no

polisher, where the sorting step is provided before the

first break and the raw wheat grains are sorted into the

regular wheat grains and small grains/broken grains, and
where only the regular wheat grains are introduced into
the first break, there is produced the same effect that
the ratio of the epidermis is lowered at the first break
and also, by introducing the small grains/broken grains

into downstream breaks, there is produced the same effect

- 277 -
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that the ash contents are reduced thereby enabling the
production of high yield flour.
While the invention has been described in its
preferred embodiments, it is to be understood that the
o> words which have been used are words of description rather
than limitation and that changes within the purview of the
appended claims may be made without departing from the

true scope of the invention as defined by the claims.

10
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY

OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A flour milling method for raw wheat grains comprising
the steps of:

milling said raw wheat grains in a plurality of milling
steps whose milling degrees are different from one another
sequentially from an upstream position to a downstream position,
each of said milling steps including a breaking step and a
grading step;

sorting'said.raW'wheat grains into regular wheat grains and
material other than said regular wheat grains;

forwarding the sorted regular wheat grains to a most
upstream milling step of said plurality of milling steps; and

forwarding the sorted material other than said regular wheat
grains sorted by the sorting step to at least one milling step

downstream of said most upstream milling step.

2. A flour milling method for raw wheat grains according
to claim 1, further comprising a classifying step for obtaining
wheat grains only from said material other than said regular
wheat grains prior to said forwarding step of the material other
than said regular wheat grains to at least one of said downstream

milling steps.

- 29 -
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3. A flour milling method for raw wheat grains according

to claim 1, further comprising a polishing step for polishing the

raw wheat grains before said sorting step.

4. A flour milling method for raw wheat grains according
to claim 1, 1in which said sorting step is performed
simultaneously with a polishing action in a polishing chamber of
a polisher which is defined between rotary polishing rolls and
a screen surrounding said rotary polishing rolls and having mesh
apertures which allow material, including small grains, other

than the regular wheat grains to pass through.

5. A flour milling method for raw wheat grains according
to claim 1, in which, in order to remove material, including
small grains, other than the regular wheat grains, salid sorting
step 1s performed by rotating or oscillating a sorting screen
having mesh apertures which allow material, including small

grains, other than the regular wheat grains to pass through.

6. A flour milling method for raw wheat grains according
to claim 1, in which said sorting step is performed by rotating

a cylinder having a plurality of indentions formed therein.

7. A flour milling system for raw wheat grains, comprising:

a plurality of milling means whose milling degrees are
different from one another, arranged sequentially from an
upstream position to a downstream position;

a sorting means for sorting the raw wheat grains into
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regular wheat grains and material other than said regular wheat
grains;

a first transporting means for fbrwarding the regular wheat
grains sorted by said sorting means to a most upstream milling
means of said plurality of milling means; and

a second transporting means for forwarding the material
other than said regular wheat grains sorted by said sorting means

to at least one milling means downstream of said most upstream

milling means.

8. A flour milling system according to claim 7, further
comprising a classifying means disposed intermediary of said
second transporting means, for classifying the material other
than the regular wheat grains sorted by said sorting means

further 1nto wheat grains and material other than said wheat

gralns.

9. A flour milling system according to claim 7, further

comprising a polishing means for polishing the raw wheat grains.

10. A flour milling system according to claim 7, in which
sald sorting means is provided with a polisher having rotary
polishing rolls and a screen surrounding said polishing rolls and

having, at least partly, mesh apertures which allow small grains

to pass through.

11. A flour milling system according to claim 7, in which,

in order to remove the material, including small grains, other

- 31 -
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than the regular wheat grains, said sorting means is a rotary
sorting means in which a sorting screen is a cylindrical form and
has mesh apertures which allow material, including small grains,

other than the regular wheat grains to pass through.

12. A flour milling system according to claim 7, in which,
in order to remove the material, including small grains, other
than the regular wheat grains, said sorting means is an
oscillating sorting means in which a sorting screen in a plane
form having mesh apertures which allow material, including small
grains, other than the regular wheat grains to pass through is

oscillated.

13. A flour milling system according to claim 7, in which,
in order to remove the material, including small grains, other
than the regular wheat grains, said sorting means is a rotary
sorting means in which a sorting cylinder having a number of
indentions matched to grain sizes of said material other than the

regular wheat grains is rotated.

14. The method of claim 1, wherein sorting the raw wheat
grains comprises sorting the raw wheat grains according to a

grain size.
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15. The method of claim 1, wherein the material other than
the regular wheat grains comprises wheat grains of a size smaller

than the regular wheat grains.

16. The system of claim 7, wherein the sorting means for
sorting raw wheat grains is configured to sort the raw wheat

grains according to a grain size.

17. The system of claim 7, wherein the material other than

the regular wheat grains comprises wheat grains of a size smaller

than the regular wheat grains.
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