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Description
Technical Field

[0001] The presentinvention relates to a roller mill for
grinding granular materials, particularly cereals such as
corn, wheat and the like, according to the preamble to
main Claim 1.

[0002] A mill of this type, such as is known from GB-A-
369 477, typically comprises one or more pairs of con-
trarotating rollers defining, between their cylindrical sur-
faces, a gap into which the material to be ground is fed,
and a feed device disposed above the rollers for feeding
the flow of material to be ground into the gap.

Background art

[0003] Within the specific technical field of the present
invention, one of the main requirements during the use
of roller mills for grinding cereals is to ensure maximum
uniformity of the supply of the material to be ground be-
tween the rollers in order to optimize the output yield of
ground material. This requirement translates into the
aim of achieving a supply of material which is as steady
as possible, is free of fluctuations, and is distributed as
uniformly as possible over the entire longitudinal extent
of the rollers.

[0004] There are known mills for grinding granular
materials which provide for the use of vibrating feed de-
vices in which the material is supplied to the mill by fall-
ing from a feeder in which a vibratory motion is pro-
duced. An example of such a vibrating feeder is known
from German patent application No. 3741-984. This pro-
vides specifically for the flow of material supplied to the
crushing members of the mill to be modulated by the
vibratory motion imparted to the feeder so that it is sup-
plied in successive waves generated in sequence and
in phase with the frequency of rotation of the mill. How-
ever, this solution is not optimal for use in mills for grind-
ing cereals in which a uniform and steady supply of the
flow of material to be ground is required.

Disclosure of the invention

[0005] The objectof the presentinvention is to provide
a roller mill for grinding cereals which is designed struc-
turally and functionally so as to overcome the disadvan-
tages complained of with reference to the prior art men-
tioned and to satisfy the requirements indicated, achiev-
ing an improved uniformity of distribution and supply of
the material being ground.

[0006] This object is achieved, according to the
present invention, by means of a roller mill having the
characteristics set out in the appended claims.

Brief description of the drawings

[0007] The characteristics and the advantages of the
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invention will become clearer from the detailed descrip-
tion of a preferred embodiment thereof, described pure-
ly by way of non-limiting example with reference to the
appended drawings, in which:

Figure 1 is a partially-sectioned, perspective view
of a mill with contrarotating rollers, according to the
invention,

Figure 2 is a partially-sectioned, perspective view
of a detail of the mill of Figure 1,

Figures 3 and 4 are partially-sectioned, perspective
views of a detail of Figure 2,

Figure 5 is a side elevational view of the detail of
Figures 3 and 4,

Figure 6 is a front elevational view of a detail of Fig-
ure 5.

Best mode of carrying out the invention

[0008] With reference initially to Figure 1, a mill with
contrarotating rollers 2 for grinding granular materials,
particularly cereals such as corn, wheat and the like, is
generally indicated 1. The rollers 2 are supported rotat-
ably on a fixed framework 3 of the mill.

[0009] A working gap 4 is defined between the cylin-
drical surfaces of the rollers and the flow of material to
be ground is fed into the gap 4 by means of a feed device
generally indicated 5. The device comprises a hopper
6, defined by a partially inclined base 6a and side walls
6b, for holding the material to be ground. The material
is loaded into the hopper through a loading hole 7 and
is supplied to the rollers 2 from an opening 8 having a
gate 9 which can pivot to a limited extent and the func-
tion of which will become clearer from the following de-
scription.

[0010] Deflector plates 10a, 10b, 10c are provided be-
tween the feed device 5 and the rollers 2 for directing
the flow of material being ground into the working gap
4 of the rollers.

[0011] The hopper6is supported so as to be pivotable
on the framework 3 of the mill by support means com-
prising respective first and second pairs of arms 11, 12.
[0012] The support arms 11 are articulated, at their
opposite axial ends, to the fixed framework 3 and to the
hopper 6, in the region of the opening 8 for supplying
the material. Each support-arm articulation point prefer-
ably has a flexible coupling, for example, made of rub-
ber. Each support arm 11 is also arranged axially along
an axis substantially parallel to the direction, indicated
by the arrow A in Figure 4, in which the material to be
ground falls from the hopper, thus permitting a pivoting
movement predominantly along an axis transverse the
direction of falling A.

[0013] The support arms 12 have opposite axial ends
articulated to the fixed framework 3 and to the hopper
6, respectively, on the side remote from the opening 8.
These support arms 12 also preferably have flexible
couplings at their articulation points and each extends
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axially along an axis, indicated B in Figure 5, which in-
tersects the direction of falling A and is therefore such
as to allow the hopper to pivot transverse the axis B.
[0014] The pivotable support of the hopper 6 by
means of the arms 11 and 12 enables it to perform a
combined pivoting movement given by the resultant of
the individual pivoting movements permitted by the
arms 11 and 12, respectively.

[0015] Eachsupportarm 12is also acted on resiliently
by a respective spring 13 acting between the framework
3 and an intermediate portion of the corresponding arm
12. The spring 13 is arranged in a manner such that its
resilient action has a predominant component directed
perpendicularly to the axis B of the axial extent of the
arms 12, as well as tangentially relative to the path of
pivoting of the arms.

[0016] The mill according to the invention further com-
prises drive means, generally indicated 14, associated
with the hopper for bringing about a vibratory motion
thereof, as will be explained in the following description.
[0017] The drive means 14 comprise a transmission
having one or more belts 15 and disposed between first
and second parallel and spaced-apart shafts, indicated
16 and 17 respectively. The shaft 16 is supported for
rotation on the hopper 6 by means of a pair of bearings
18 so as to have an axis of rotation X parallel to the axes
of articulation of the arms 11, 12. An eccentric mass 19
is mounted on the shaft 16 between the bearings 18 and
is formed by two disks 19a, 19b which are keyed to the
shaft 16 and fixed together releasably so that their rel-
ative angular positions can be adjusted. This adjustment
serves to vary the eccentricity of the mass 19 relative to
the axis of rotation X.

[0018] A pulley 20 is keyed to the shaft 16 outside the
bearings 18 and is engaged by the belts 15 for transmit-
ting the rotary motion to the shaft 16. The belts 15 extend
in endless loops around a second pulley 21 keyed to the
second shaft 17 which has an axis of rotation Y and con-
stitutes the drive shaft of the belt transmission. The drive
shaft 17 is preferably the shaft provided for transmitting
the drive to the rollers 2 of the mill.

[0019] As shown in Figure 5, the axes of rotation X, Y
of the shafts 16, 17 are disposed in a plane, indicated
by the axis C, which is approximately parallel to the lon-
gitudinal axis B of each support arm 12, or has a slight
inclination to the axis B. Moreover, the positioning of the
belt transmission relative to the hopper is selected in a
manner such that the axis X of rotation of the eccentric
mass 19 is offset, relative to the axis of articulation of
the arm 12 to the hopper 6, on the side remote from the
spring 13 (see Figure 5). The shaft 17 is rotated in the
direction of rotation indicated by the arrow E of Figure
4 so that respective pulling portions 15a of the belts 15
are defined, relative to the plane containing the axes X
and Y, on the side remote from the arms 12.

[0020] In operation, by virtue of the pulses generated
by the rotation of the eccentric mass, the hopper 6 is
subjected to a combined vibratory motion limited by the

10

15

20

25

30

35

40

45

50

55

pivoting permitted by the support arms 11, 12. Within
the limits of the pivoting motion permitted by the arms
12, two predominant components are defined in the vi-
bratory motion of the hopper and are directed substan-
tially perpendicularly to the plane C, in the direction of
the arrow D and in the opposite direction D' of Figure 5,
according to the angular position of the eccentric mass
during its rotation. It should be noted that, during the
pivoting movement in the direction D, the springs 13 act
on the hopper in compression, contributing to the pivot-
ing in this direction, whereas the belts 15 and, in partic-
ular, the portions 15a, act as travel-limiting elements.
When the motion is reversed from the direction D to the
direction D', however, the portions 15a of the belt help
to return the hopper resiliently, by means of the tension
present in them, contributing to the rapid reversal of the
pivoting movement of the hopper.

[0021] In operation, by virtue of this vibratory motion,
the material in the hopper 6 is conveyed to the opening
8 and is supplied through the opening in order to fall
towards the rollers 2. The pivoting gate 9 serves to even
out the flow of material towards the opening 8 and has
front apertures 9a for the outlet and discharge of accu-
mulated material should the hopper 6 reach an "over
filled" condition.

[0022] Experimental tests carried out by the Applicant
have shown that the combined effects of the belt trans-
mission in bringing about the vibratory motion of the
hopper produced by the rotation of an eccentric mass
achieve many advantages in comparison with known ar-
rangements.

[0023] In particular, a substantially continuous, fluctu-
ation-free supply of the material is achieved. The mate-
rial to be ground is supplied to the rollers in the form of
a continuous "film" distributed uniformly over the entire
axial extent of the cylindrical surfaces of the rollers. This
advantageously reduces production costs considerably
and achieves high output rates with larger output yields
of ground material than in known arrangements. It was
also found that there were fewer fluctuations in the dis-
tribution and supply to the rollers in the presence of ma-
terials with different characteristics of weight and mois-
ture content.

Claims

1. Arroller mill for grinding granular materials, particu-
larly cereals, comprising:

- atleast one pair of contrarotating rollers (2) be-
tween which a gap (4) is defined for the pas-
sage of the material to be ground,

- feed means (5) arranged for supplying a flow of
material to be ground between the rollers (2),
and

- drive means (14) associated with the feed
means (5) for bringing about a vibratory motion
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of the feed means so that the flow of material
to be ground is fed by falling into the gap (4)
between the rollers (2),

characterized in that the drive means comprise:

- ashaft (16) which is supported rotatably on the
feed means (5) and on which there is at least
one mass (19), eccentric relative to the axis of
rotation of the shaft (16) and fixed for rotation
with the shaft (16), and

- belt transmission means (15) for rotating the
shaft (16) about its axis of rotation and bringing
about the vibratory motion of the feed means
(5) by the rotation of the eccentric mass (19).

A mill according to Claim 1, in which the feed means
comprise a hopper (6) for holding the material to be
ground, and support means (11, 12) are provided
for supporting the hopper (6) pivotably on a fixed
framework (3) of the mill.

A mill according to Claim 2, in which the support
means comprise at least one support arm (12) hav-
ing opposite axial ends articulated to the framework
(3) and to the hopper (6), respectively, the transmis-
sion means comprising at least one first pulley (20)
mounted on the shaft (16) and at least one second
pulley (21) mounted on a second shaft (17), the
transmission belt (15) extending in a closed loop
around the two pulleys (20, 21) and the plane con-
taining the axes of rotation of the shafts (16, 17) be-
ing substantially parallel to the longitudinal axis of
the support arm (12).

A mill according to Claim 3, in which there is at least
one pair of support arms (12) for supporting the hop-
per (6) so that it can pivot relative to the fixed frame-
work (3) of the mill, the arms (12) being spaced
apart and parallel to one another and having oppo-
site axial ends articulated to the hopper and to the
fixed framework, respectively, resilient means (13)
acting between the framework (3) and each respec-
tive support arm (12).

A mill according to Claim 4, in which the resilient
means comprise, for each support arm (12), at least
one spring (13), the resilient action of which has a
component which is directed along an axis substan-
tially perpendicular to the plane containing the axes
of rotation of the shafts (16, 17), and is disposed
between their axes of rotation.

A mill according to any one of Claims 3 to 5, in which
the first shaft (16) is arranged for receiving the ro-
tary drive from the second shaft (17) by means of
the belt transmission (15).
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7. Amillaccording to any one of Claims 3 to 6, in which

the second shaft (17) is arranged for rotating the
rollers (2).

Patentanspriiche

1.

Walzenmuihle zum Mahlen granulérer Materialien,
insbesondere Cerealien, die Folgendes umfasst:

- mindestens ein Paar gegenlaufiger Walzen (2),
zwischen denen ein Spalt (4) fir die Passage
des zu mahlenden Materials definiert ist,

- Zufuhrmittel (5), die so angeordnet sind, dass
sie einen Fluss des zu mahlenden Materials
zwischen die Walzen (2) leiten,

- Antriebsmittel (14), die so mit den ZufGhrmitteln
(5) verbunden sind, dass sie eine Vibrationsbe-
wegung der Zufiihrmittel erzeugen, so dass der
Fluss des zu mahlenden Materials durch Fallen
in den Spalt (4) zwischen die Walzen (2) gelei-
tet wird,

dadurch gekennzeichnet, dass die Antriebsmittel
Folgendes umfassen:

- einen Schaft (16), der drehbar auf den Zuftihr-
mitteln (5) gelagert ist und an dem sich minde-
stens eine relativ zur Drehachse des Schaftes
(16) exzentrische und zwecks Drehung an dem
Schaft (16) befestigte Masse (19) befindet, und

- Riemenibertragungsmittel (15) zur Drehung
des Schaftes (16) um seine Drehachse und Er-
zeugung der Vibrationsbewegung der Zufiihr-
mittel (5) durch Drehung der exzentrischen
Masse (19).

Muhle nach Anspruch 1, bei der die Zuflihrmittel ein
Magazin (6) zur Aufnahme des zu mahlenden Ma-
terials umfassen und das Magazin (6) schwenkbar
an einem festen Rahmen (3) der Muhle auf Stitz-
mitteln (11, 12) gelagert ist.

Muhle nach Anspruch 2, bei der die Stiitzmittel min-
destes einen Stltzarm (12) umfassen, dessen ge-
genuber liegende axiale Enden mit dem Rahmen
(3) bzw. dem Magazin (6) gelenkig verbunden sind,
wobei die Ubertragungsmittel mindestens eine an
dem Schaft (16) befestigte erste Riemenscheibe
und mindestens eine an einem zweiten Schaft (17)
befestigte zweite Riemenscheibe (21) umfassen,
sich der Ubertragungsriemen (15) in einer ge-
schlossenen Schleife um die beiden Riemenschei-
ben (20, 21) herum erstreckt und die die Drehach-
sen der Schafte (16, 17) enthaltende Ebene im We-
sentlichen parallel zur LAngsachse des Stiitzarmes
(12) verlauft.
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4. Maihle nach Anspruch 3 mit mindestens einem Paar

Stitzarme (12) zur Lagerung des Magazins (6), so
dass dieses relativ zu dem festen Rahmen (3) der
Muhle schwenkbar ist, wobei die Arme (12) vonein-
ander beabstandet sind und parallel zueinander
verlaufen und ihre gegenulber liegenden axialen
Enden mit dem Magazin bzw. dem festen Rahmen
gelenkig verbunden sind, und elastischen Mitteln
(13), die zwischen dem Rahmen (3) und dem jewei-
ligen Stutzarm (12) wirksam sind.

Mduhle nach Anspruch 4, bei der die elastischen Mit-
tel der Stutzarme (12) jeweils mindestens eine Fe-
der (13) umfassen, deren Federkraft eine Kompo-
nente aufweist, die entlang einer im Wesentlichen
senkrecht zu der die Drehachsen der Schafte (16,
17) enthaltenden Ebene verlaufenden Achse aus-
gerichtetist, und die sich zwischen den Drehachsen
befindet.

Mihle nach einem der Anspriiche 3 bis 5, bei der
der erste Schaft (16) so angeordnet ist, dass er die
Drehkraft des zweiten Schaftes (17) mittels Rie-
menUbertragung (15) aufnimmt.

Mihle nach einem der Anspriiche 3 bis 6, bei der
der zweite Schaft (17) so angeordnet ist, dass er
die Walzen (2) dreht.

Revendications

Moulin a cylindres destiné a broyer des matiéres en
grains, en particulier des céréales, comprenant :

- au moins une paire de cylindres contrarotatifs
(2) entre lesquels un espace (4) est défini pour
le passage de la matiere a broyer,

- un moyen d'alimentation (5) agencé pour ali-
menter un flux de matiére a broyer entre les cy-
lindres (2), et

- un moyen d'entrainement (14) associé au
moyen d'alimentation (5) destiné a entrainer un
mouvement vibratoire du moyen d'alimentation
de sorte que le flux de matiére a broyer soit ali-
menté en tombant dans I'espace (4) entre les
cylindres (2),

caractérisé en ce que le moyen d'entraine-
ment comprend :

- un arbre (16) qui est supporté de maniére a
pouvoir tourner sur le moyen d'alimentation (5)
et sur lequel il y a au moins une masse (19)
excentrée par rapport a I'axe de rotation de I'ar-
bre (16) et fixée pour tourner avec l'arbre (16),
et

- un moyen de transmission a courroie (15) des-

10

15

20

25

30

35

40

45

50

55

tiné a faire tourner l'arbre (16) autour de son
axe de rotation et a entrainer le mouvement vi-
bratoire du moyen d'alimentation (5) par la ro-
tation de la masse excentrique (19).

Moulin selon la revendication 1, dans lequel le
moyen d'alimentation comprend une trémie (6) des-
tinée a accueillir la matiére a broyer, et des moyens
de support (11, 12) sont fournis pour supporter la
trémie (6) de maniére pivotante sur un chassis fixe
(3) du moulin.

Moulin selon la revendication 2, dans lequel les
moyens de support comprennent au moins un bras
de support (12) ayant des extrémités axiales oppo-
sées articulées avec le chassis (3) et avec la trémie
(6), respectivement, le moyen de transmission
comprenant au moins une premiére poulie (20)
montée sur l'arbre (16) et au moins une seconde
poulie (21) montée sur un second arbre (17), la
courroie de transmission (15) s'étendant en une
boucle fermée autour des deux poulies (20, 21) et
le plan contenant les axes de rotation des arbres
(16, 17) étant sensiblement paralléles a I'axe longi-
tudinal du bras de support (12).

Moulin selon la revendication 3, dans lequel il y a
au moins une paire d'arbres de support (12) desti-
nés a supporter la trémie (6) de sorte qu'elle puisse
pivoter par rapport au chassis fixe (3) du moulin, les
bras (12) étant espacés I'un de l'autre et paralléles
I'un a l'autre et ayant des extrémités axiales oppo-
sées articulées avec la trémie et avec le chéassis
fixe, respectivement, des moyens élastiques (13)
agissant entre le chassis (3) et chaque bras de sup-
port respectif (12).

Moulin selon la revendication 4, dans lequel les
moyens élastiques comprennent, pour chaque bras
de support (12) au moins un ressort (13), dont I'ac-
tion élastique a une composante qui est dirigée le
long d'un axe sensiblement perpendiculaire au plan
contenant les axes de rotation des arbres (16, 17),
et est disposée entre leurs axes de rotation.

Moulin selon I'une quelconque des revendications
3 a 5, dans lequel le premier arbre (16) est agencé
pour recevoir I'entrainement rotatif provenant du
second arbre (17) au moyen de la transmission a
courroie (15).

Moulin selon I'une quelconque des revendications
3 a 6, dans lequel le second arbre (16) est agencé
pour faire tourner les cylindres (2).
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