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(57) Abstract: An olive oil extraction plant, including olive washing and transport means (T, L, E), a slow breaker (FL), scutching
machines (G), and a percolation extractor (EP). The breaker comprises a substantially cylindrical housing (1) inside which is mounted
coaxially a breaking screw (9), and the temperature increase produced during the breaking process performed by this breaker is very
low. In order to increase the extraction yield of the extractor (EP), there is provided a blade (41) pushing the olive paste or slurry,
with a controlled pressure, towards the lower perforated wall of the extraction chamber.
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Description

"Olive oil extraction plant operating at low temperatures

Technical Field

The present invention relates to a plant, or processing line, for processing olives,
which allows to extract olive oil at normal room temperature of conventional
crushers (15-18 Celsius degree's) and without addition of processing water in the
breaker.

The invention allows to ‘obtain extra vergine-olive oil of the highest quality, since it
does not modify the equilibriulﬁ of all chemical bonds of the substances contained in
the:oli"ve's,‘ due to the extremely low breaking temperature and the delicate operation
of pfel'colation peiformed by the oil extraction device.

Abdnséiqﬁenc‘e of the present invention is that oils obtained:in this way preserve all
their organoleptic characteristics unmodified; in the same way as olives in their

natural state before grinding.

Background Art

Duriﬁg’ olive processing, the latter are first milled, in order to obtain'an olive paste or
slurry. This olive paste or slurry, is §ubsequeht1y' collected in ‘appr‘opria»te’ basins
(séutcll'iﬁg rhachines) where the scutching opérafibn (hmnd@hiéétiohj is catied out,
and fro'ml'thel latter it reaches the oil extraction device that extracts 6il from the
slurty.

It is therefore easy to recognise that the two essential parts (components) of the

process are formed by the breaker and the oil extraction device .

If said two components are made in an appropriate manner, it is possible to avoid

alteration of the organoleptic properties of the oil obtained from this process.
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Olive breakers, apt to obtain an oily )paSte” from an olive batch of entire (that is not
yet processed) olives, are already known in the art. These known breakers employ
radially and rotatably mounted ‘hammers, arranged around a-motorised shaft. A grid
is mounted coaxially to the hammer set. By virtue of the rapid rotation of the
hammers around the shaft,'and with respect to the inner surface of the grid (which
has suitably sized holes),‘ it is possible to break the olives and to obtain an oily paste
with the desired properties. This oily paste or slury is used in the successive process

!

steps, in the so-called decantérs (horizontal centrifuges).

‘However, said conventional breakers provided with hammers or knives have the

drawback that the rotation of thie hammers dceurs at high speed (about 40-50 m/s),
required to obtain thé final sizing (calibfaition)‘of fhe paste by virtue of the friction of
the olives between the grid and the halmners (knives). The heat pfoduced by this
rubbing action can cause — in some kinds of known breakers - a partial alteration of
the organoleptic propeétties of the oil subsequently extracted from the slurry.
The'i'éfc:u“é','an objeét of the présent invéntioﬂ i’s”fo realise a plant, .envlplcy)‘yiln‘g ah olive

breaker for breaking olives or other oily fiuits, said breaker having a totally different

Stl‘;uétul'e with respect to breakers of the above described kind, and operating at a

lower speed (e.g. 0.2-0.5 m/s on the outer radius of the knife), and'éc‘éofdiﬁg toa

different pl‘ii1ciplé.

For what concerns the extraction devices, so-calleéd decanters (horizontal =~ ' *

centrifiiges) are known since long time. These extraction devices generate a

temperature inciease which is incompatible with the purposes of the present

invention, due to thé'high speeds of the pef'iphery of the screw and of the drum.

On the other hand, an oil extraction machine extracting oil from oily fruits,

.parti‘cularly olives, is already well known and has been described in the Ttalian patent

No. 1.191.971"(granted to the same applicant of the present application and having
the title “Estrattore perfezionato dell’olio da paste di semi e frutti oléosi o simili”). In

the fdllovving description we will expressly refer to the above mentioried patent for
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what concerns all technical details which are considered well-known and which do
not directly rel_ate to the inﬁovation for_rning the subject matter of the present
invention. | | |

The machine disclosed in the patent No. 1.191.971 is formed by a basin (or
container) having a rectangulér cross-section in the upper part thereof, and by two
straight cir\cular c&linder secﬁbns, 111 its lower part, Wh€1'éi11, along the Vertical
longitudinal sylmnetfy plane betvfeen the two cylinder sections there is provided a

longitudinal channel receiving a screw (auger) that allows to perform the discharge

‘operation at the end of the oil extraction cycle with respect to a batch of oily slurry.

The walls of the straight circular cylinder sectors are provided with many slits, for
the insertion — at suitable times - of lamellae (small blades) inside the extractor.

There are provided suitable means, — described in the above mentioned patént — , for

carrying out the periodic insertion and extraction of the small blades; in the radial

direction, at predefined times.

i i L Vi . . ' , g Tele . P ETE
‘The lamellae, by periodically entering in the extractor and exiting therefrom, carry .

with them - by adhesion — a certain quantity of oil to the outside of the extractor
chamber, and this quantity of oil drops under gravity and is collected in appropriate
containers.

Moreover, the known extraction device (extractor) is provided with a pair of shafts,

rotating in ‘bppos‘it'e ‘direct‘irons,‘" mounted horizontally along the axis of each of said

cylindrical Seg:toi"s ‘corfe‘s"ponding‘ to the two longitudinal haIves of the exffdctor
chambei‘. .Heﬂl‘icoidal' :Bl'a'd.e‘s' are i'igidly mounted on these shafts, that serve to
honiogenise the olive pastev (slurry) during the extraction cycle, within the Wlllole.
chamber of the extraction device. Furthermore, said one or more ‘counter-rOtating )
shafts support respective “combs” made of elastomeric material suited for use with

foodstuffs; said “combs™ have radial teeth that are spaced apart in such a way that

during the rotation of a respective shaft, the above mentioned lamellae penetrate

between the co1*resp011di11g teeth of the “comb” and are periodically cleaned , so that
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oil can better adhere to the lamellae and be carried out to the outside, and the mud

may be more effectively removed from the surface of the lamellae.

All the above matter has been extensively described in the cited patent, and reference

is made to it for technical details. This cited patent has disclosed for the first time an
5 extraction device which allows a “cold” extraction of oil.

However, a disadvantage of this known extractor, is that the means used to restir the

oily slurry, do not at the same time permit to increase the oil amount that can be

extracted with this péi‘éol.eition\ process.

Therefore, although the percolation process has the advantage — as compared with

10 the centrifugation process — tb prevent a temperature increase of the oily paste, it
would be ad\}antagéoﬁs to further increase the effectiveness (yield) of the extradtor
for this kind of extraction process.

Consequently, a further object of the present invention'is to apply this already known
'téchﬁc’)ldgy' of the extractor of the Italién patent No.1.191.971, to the present oil

15 'eXtr.éié’ltio“ﬁ plant (pi'c‘)c‘é‘ss‘ii{g liné),:but:radically changing at the same t'i.n‘le‘ the |
structure of the “eduipped” shafts lvisédv for restirring, which form the ¢ore of the
extraction 'dé\}ice, sozth‘at»t'hese‘ shafts will no more perform the sole function of re-
mixing, but also that of ;sp‘eed:ing lip the extraction process, thereby ébn‘éidérébi‘y‘ !
incféasihg the yield“of the extractor.

20 Slinnn‘ing up, the inQéntibh shggest to realise a plant (p1*oceésing line) for the
’exti'actibn of olive oil, in 'thcl} a spééiﬁc breaker and a specific pel'cqleitibll extractor
are ised iﬁ‘émnbihatioﬁ, these devices being suited to preserve the oi~gandiéptic
propeﬁies of olive oil extraéted_ during the processing cycle, due to the fact that the
‘temperat‘:ure is maintained at 1ow levels in the course of the proceésing Cyéle (“CO'id

25 process* extraction and natural percolation at ambient temperature of conventional

crushers).

Disclosure of Invention
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detalled desulptlon

The main object of the present invention is obtained by means of a plant for the
extraction of oil, from olives or other oily fruits, which has the features disclosed in
the characterising portion of claim 1.

In practice, the plant is provided with a breaker of a specific kind, also called “slow
breaker”, which operates - in the plant — upstream of the percolation extractor, and
which, during the crushing of the olives, produces a negligible temperature increase.
The breaker cemprises a cylindrical housing with internal ribs, that are preferably
continuous‘and have a helivcoidal for‘m,'. and which cooperate with breaking'screw,

mounted coaxially to the cylindrical housing. The sluity exit end of said cylindrical

‘l‘lbus'in'g,‘ is closed by a perforated calibration grid.

Préferably, a knifé - integral with the breaking screw - has inclined portions that

squeeze the paste (slurry) against the calibration grid.

According to claim 3, in the most advantageous solution, the plant includes a

percolation extractor (extraction device) whose re-mixing blades also have the - |

‘functlon of 1nc1ea51ng the effectiveness of the oil ext1act1on proceqs This means that

Co

‘the blades are not rigid, but yleld elastlcally accmdmg to the viscosity. and

‘conslsteney of the slurry. B

Furthel advantaoes of the p1esent 1nvent10n will be app1e01ated when 1eadm0 its

Lo

Brief Descrintion of DrawinQ:s

The plesent invention will now be ev;plamed in more detail, referring to the annexed

drawings which show a non- l1m1tat1ve and non-binding p1efened embodlment

thereof, wherein:

Fig. 1 is a lateral and schematic general view of the innovative olive oil extraction

plant, operating at low temperatures, according to the present invention;
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Fig. 2 is a lateral view, in partial longitudinal section, of the slow breaker according

to the present invention;

Fig. 3ais a plan view of a knife, or final breaking member, which is mounted at the

5 leftmost end of the breaking screw, in Fig. 2;
Fig. 3b is a view in the direction of “arrow B” of Fig. 3a;

Fig.'3¢'is a cross-sectional view in the plane A-A of Fig. 3a;
10

Fig. 4a s a plan view of a perforated calibration (sizing) grid;

Fig. 4b is a sectional view along thé line A-A of Fig. 4a;
15 Fig. 5a isa Qiew of a longitudinal vertical cross-section (plane A-A of Fig‘. 5¢) of the
k\cylindl"i"cal‘ hdus‘irig, defining the breaking chamber of the breaker according to the

present invention;

Fig. 5b is an end view of the cylindrical housing, in the direction of “arrow B” of

20 Fig. 5a;

Fig. 5¢ is an end view of the cylindrical housing, in the direction of “arrow C” of Fig.

Sa;
25 Fig. 5d is a vertical cross-sectional view along the line D-D of Fig. Sa;

Fig. 6a shows, in enlarged scale, a bushing or bearing brass, allowing the rotation of

the breaking screw, in cross-sectional and plan view respectively;
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Fig. 6b is a cross-sectional view, in enlarged scale with regard to Fig. 2, of a flange

or plate used to mount the gearmotor;

Fig. 6¢ is a'sectional view, in enlarged scale, of a closure flange or plate;
Fig. 7 is a partial axonometric view of the interior of the extraction chamber of the
extraction device (extractor), and more specifically it shows a longitudinal half of the

extraction chamber of an extractor according to the present invention;

Fig. 8 is a partial, schematic view, corresponding to a cross-section of the extraction
'chamber taken perpendicularly to the axes of the pair of équipped fotating shafts, and

showing also part of the second cylindrical sector of the extraction device;

Fig.'9 is an axonometric view of an equipped shaft of 'the extractor, according to a

direction of observation opposite to that of Fig. 7.

Best' Mode of Carrying ‘out The Invention

F1g 1 .scherhaticall‘y‘ shows the whole line or plant for the extraction of olive oil,
‘Operating at low temperatures.
The olives are loaded, as indicated by the arrow X, on a transpbn device (T) which

‘ti'anS‘po‘rts ther to a washing machine (L). The cleaned olives are loaded, using

"'l'if't,ing‘r'neénsD(E), into the low rotational speed olive breaker, or simply “slow

breaker” (FL), in which they are crushed (as explained in detail below), in order to

‘obtain the olive paste (slurry). The olive paste is immediately collected inside
'appo'site‘ basins or scutching machines (G), where the scutching operation’
'(homogenisation) is pérformed. At the end of this step, the olive paste is introduced

in the controlled-pressure percolation extractor (EP), which extracts the oil (see
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arrow OL). The plant (or line) shown in Fig. 1 insures that the temperature is not
increased beyond a certain limit “of danger”, which would impair the final product
(extraction oil), this being due to the following:

(i)  the slow breaker (F L),‘ which is described later, does not heat the olive paste

during their breaking (thev temperature increase in the tests was equal to 1°C);

(if)  the extractor (EP) extracts oil from the olive paste obtained by means of the

slow breaker (FL), without increasing the temperature of the olive paste,

simply extiacting the oil by pércolation.

Before describing in detail the structure of the slow breaker (FL), and separately
from it, the structure of the percolation extractor (EP), it should be noted from now

on, that the preservation (that is, the protection) of the organoleptic 'bpro'p’el'ties' of the

final product ‘(extl'aeteti oil), could in the same way be obtained from a plant in which

the percolation extractor (EP) corresponds to a percolation extractor as airéadY

known 'ﬁ‘om‘ the cited Italian Patent No. 1.191.971. Only by means of an improved
percolatlon ext1act01 hke that shown in F igs. 7- 9 of the present patent apphcatlon it
is p0531ble howeve1 - to attaln the furthe1 object of the present 1nvent10n

con51stmg in 1ne1easm0 the extractlon y1eld by making use of blades made from

‘sheet metal which push the paste Wlth a controlled pzessule towards the perforated

whll of the éxtraction chambe1 Thus claim 1 is formulated in a more general way,

by defining only the featules of the slow breaker in its eha1acte1151ng portlon ‘and

Lons1de11ng the turthe1 aspect of the 1mp10ved extraction yield of the extractor (EP),

only in a sub01d1nate clalm (clann 3).

'With reference to Figs. 2 6 we w111 first describe a preferred embodiment of the

slow breaker (FL), which is only schematlcally shown in Fig,. 1.

The sloW breaker (FL) according to the present invention is generally shown in Fig.
2. Its constitutive parts are made ~ for instance — of stainless steel, althoug‘h this
choice of the material sh‘ouid not be interpreted as a limitation by those skilled in the

art.
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to the outel face of theé | pe1 fo1ated grid 2. The ﬂanged bearing brass 15 allows

The low rotational Speed br'eakef‘comprises a cylindrical housing 1 that defines the
breaking chamber; a perforated grid 2 mounted in a removable manner to a first end
of the housing'1, - e;g. by screws 3 -, a body 4 for lodging conical bearings, mounted
in a removable manner by means of screws 3 to the second end of the cylindrical
housing 1, a plate or flange 6 for mounting a gearmotor 8§ by means of mounting
screws 7, and a breaking screw (auger) 9 driven by the gearmotor 8 through its

output shaft 10 (which is integral with the screw 9).

‘The swhole olives aré introduced into the breaking chamber 11, throtigh a happer (not

shown in Fig. 2). which'is irisérted on the upper feedirig aperture 12 of the cylindrical

housing 1. This hopper is visible in Fig. 1 at the upper end of the lifting means (E).

The shaft 10 rotates on the conical (roller) bearings 13a, 13b received inside the body

#'for lodging the bearings. '

The opposite end of the screw 9; with respect to the position occupied by the body 4,

‘présents’a hub 14 that crosses the perforated grid 2 at the location of a central hole 32

of the gfid. Between the walls of this central hole 32 of the perforated grid 2, and the

hub 14, there is prov}ide.d‘a flanged bearingbfass 15, or buslﬁ‘ng, fixed by screws 16

1otatlon of the bmakmg screw (aucrel) 9, and supports at the same time the hub 14.

A"plug' 17, inserted on the body 4 for lodging the conical bearings 13a and 13b, is

used to introduce a l"ubricating grease (of a kind not harmful to foodstuffs) into the

body 4. On the d1a1netucally opposlte side of body 4 with' 1espect to said plug 17,

- ‘ there is p1ov1ded a glease dlsohal ge and periodical leplacement plug The numbe1s

18a 18b denote gaskets used to prevent lubucatmg grease leakage. A closule plate or
ﬂange 19 is 1emovably mounted — by means of screws — to the body 4 f01 lodgm0 the
comcal beaunos 13a 13b.

Flg. 2 further shows that on the leftmost end of the screw 9, there is mounted (on the

’bi’eal(lllg screw 9), by'means of screws 20, a final breaking member 21, or knife,

which preferably is not located in direct contact with the inner wall of the perforated
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grid 2, butis spaced fromn the same grid 2 by an adjustable distance, depending on
the type of olives.

The word “adjustable” means — for instance — the possibility c;f adding shims
between the knife 21 and the screw 9.

The knife 21 will be described later in greater detail with reference to Figs. 3a —3c¢.
Referring first to Figs. Sé-‘Sd, which show various views of the cylindrical housing 1,
it can be noted that the inner cylindrical wall of the cylindrical housing 1 presents
ribs 22 (e.g. of rectangular cross-section, as shown'in the drawings). These 1ibs 22
are welded or integrally formed on the cylindrical housing 1 during melting of the
métal. The ribs 22 have a helicoidal form and the same sense as that of the turns of
the scréew 9, so that when the screw 9 rotates around the axis X-X of Fig. 2, thereby
feéding the olives towards the perforated grid 2, the olives “'hit” on the helical ribs 22
and are turned upside down and rotated around their own axis, so as to increase the

breaking efficiency.

Once the olives have réached the perforated grid 2, the knife 21 - shown in Fig. 3a—

chops them up deﬁm’ﬁvel‘y and pushes them at the same time towards the perforated
gﬁ‘d 2, leftiné tllelﬁ pass through the calibration (sizing) holes.

Réfén‘iﬁg to Figs. 3a -3¢, it may be seen that the knife 21 has a cross-like
conﬁéﬁfﬁion aﬁd has holes 23 for the introduction of the mounting screws 20 shown
ivn"Figv‘ 2. The mounting screws 20 are screwed into corresponding threaded Hol‘es. '
obtamed on the breakmg screw 9 used to break the olives. ‘

The cent1al hole 24 of the' (cross- hke) knife serves f01 the passage of the hub 14 of .
the screw 9, said hub rotating on the bearing brass or bushing 15.

As shown in Figs. 3a and 3b, a particuiar feature of the knife 21 is that each of its
“arms” presents an inclined surface 25 on the leading (advancement) side of each
afm‘, with respect to the rotation direction (arrow R, Fig. 3a) of the knife 21. In this
manner the rotation of the knife 21 also produces a squeezing of the rhaterial’against

the perforated grid 2, besides the final crushing (it should be noted that the side of the
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knife 21 denoted by 26 in Fig. 3b, faces the inner wall of the perforated grid 2).’
Moreover, it is obvious that the angle of 15°, for the inclination of the surface 25 of
each arm of the knife 21, only represents an example and is not limitative. The knife
21 could have, for instance, a thickness of about 14.5 mm.

The screw 9 is preferably provided on its turns with added material, in the form of a
hard metal, to increasé wear resis{allce. Alternatively, the screw is wholly made of a
material which is very resistant to wear.

Figs. 4a and 4b show (in an enlarged scale) the perforated ‘grid 2, in plan view and
cross-séction respectively.

The perforated grid 2 presents eight peripheral holes 27, for the passage of mounting
screws 3 of the perforated grid 2, used for mounting the latter on a first end of the
cylindrical housing 1 (see F ig. 2). Moreover, the perforated grid 2 has a plurality of
concentric rows of calibration (sizing) holes 28 for sizing the olive paste particles. In
this 'e‘mbodim:ent, for inétan‘ce, ithe holes 28 are 120 in total, and have a diameter of 7
iﬁr‘n'eéch..The" holes a're:‘ails:o pfovided on radial rows, each including 3’1161‘6:5’, o
angtlla1~ly shifted ﬁ'b';ﬁ"éac‘l'l other so as to enclose an ahgle of 9° between 6né row
ahd the foi‘idwil{g row. In the pfesént realisation the perforated grid has a diameter
equal t0'168 mm, Con‘esponding also to the ‘dian‘q‘eter of the cylindrical housing 1.
ObVidﬁsiy, all these parameters should not be construed as a limitation but only as an
example. o

The per‘fOra‘ieﬂd'grid’ 2 is also provided with four threaded holes 29, used to mount the
buéhiﬁ'g 15 by fheéné‘bf SCl‘éWS 16. The cross-section of Fig. 4b also shows the seat
30 of the flanged bushing illustrated in Fig. 6a.

Fig.. 6a shows the bushing 15, in cross-section and in plan view reépectivély. The
flange 31 of this bushing, has holes 31 for the introduction of the screws 16, these
latter holes béing‘ aligned to the four threaded holes 29 of the ‘perfoi‘ated grid 2.

Fig. 6b shows (in an enlarged cross-sectional view) the plate or ‘ﬂange 6 used to

assemble the gearmotor 8 by means of the screws 7, while the closure flange 19 is
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l;):r'eakiﬁg‘procesls. The paé‘te"is‘coﬁséquently pushed towards the pe;i;fdratéd‘ “

12

also shown in an enlarged scale and in cross section, in Fig. 6c.

For merely illustrative purposes, we mention two different versions of the slow
breaker according to the present embodiment, which sﬁbstantially differ from each
other only as regards their dimensions.

According to the first version, which has a smaller size and which has been described
above, the diameter of the cylindrical housing 1 is about 170 mm; this model allows
to reach a production of 4 quintals per hour (4 x 220.46 pounds/hr).

In the second version, corresponding to a larger size, with a cylindrical housing of
450 mrh (diathetet), it i$ possible to thaih a productivity of 15-20 quiitals per hour.
Obviously, the dimensions could be varied according to circumstandes, and for this
reason the above mentioned values are merely illustrative and non-limitative.

The present invention provides an olive breaker used to break olives or other oily
fruits, characterised by 4 totally different structire in comparison with the Structure

of breakers having rotating hammers and a cylindrical grid, and in which the

pl'fhbipal breaking membér is fo’r"r,n‘ed by slow-rotational-speed breaking screw 9, that

coopetates with the inner ribs 22 of the cylindrical housing 1 during the olive

"\

k'cahblatmn gud 2, which has a plmahty of holes 28 arranged i an appropriate

manner and having applopuate dlameters sulted to the kind of sluny to be obtained
and/or to the kind of olives to be processed. In front of the grid 2, there is pi'OVide‘d a
knife 21 which rotates together with the screw 9'and Which has various arms with
slanted surfaces 25, which fUrthe'r contribute to cliop up the olive paste and to push
the létfel‘ towards the pérfdrated grid 2, thanks to the 'barticular orientation of said

slanted sutfaces 25, which are preferably inclined towards the pel‘fofat§d grid 2.

Between the knife 21, having several arms, and a cross-like configuration in the

preferred embodiment (four arms), and said perforated grid 2, there is preferably a
‘gap, so that the knife is not — preferably — ‘in direct contact with the grid.

The slow breaker (FL) according to the present invention has been described herein
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for merely illustrative purposes with reference to a prefeired embodiment thereof,
shown in Figs. 2 — 6, but it is self—ewdent that various modifications could be made
by those skilled in the art, without thereby eluding the scope of protection conferred.
Now, a detailed description will be given of the preferred embodiment of the
percolation extractor (EP) ‘used in the olive oil extraction plant according to the
present invention, by refen‘ing to Figs. 7, 8 and 9. This extractor, or extraction
device, allows — in contrast to the known percolation extractor mentioned in the
i‘ntrodilctory?p‘alt ‘of the description — to attain the second object of the ivention,
amounting t0 a betteryield in thé oil extraction hrdces’s.'

Fig. 7 shows half of the éxtraction chambet (or tank) of an oil extraction machine
that works according ;to a percolatiOn' principle, said machine belongiig to a typology
already described in the"cite'd Ttalian patent, although it has béen modified aécording
to the p1esent inventive concept

For what concerns all constrictive detalls that are not directly involved in the present
h‘nprovement 1eference is made to the descri 1pt10n of the Itahan patent No.l. 191 971
In shcrt the extractlon ‘machine comprlses thvo ‘stral ght cyhnder sectors 33 33 that
partlally penet1 ate each othe1 each forrned ofa plu1 ahty of lon01tud1nal seoments S,
whe1em each of these segments presents two rows of transversal slots arranged sidé
by'side (pel‘-pehdicularly to the generating lines of the two straight cylinder sectofs)ﬁ"
Note that Fi g7 dnl§ sho‘h‘/s (completely) one of these two straight cylinder sectors
(the oile'ihdicated by' 335 wh'ereas the Seco'nd straight cylinder sector 33°, fonhing
the other longltudmal half of the lower palt of the extr actlon chambe1 is only
partlallv sketched in Fig. 3. Therefore, the complete cross-section of the ext1act10n
machiine (extractol) also comp11ses a second sector 33’ symmetrlcally to the
longltudlnal'veltlcal plane X-X of Fig. 8.

The upper part of the extraction machine comprises vertical longitudinal walls 34
('Fi'gs. 7 and 8) disposedon opposite sides of the straight cylinder sectors 33, 33°

(only one of them‘being shown), and two head ’(closure) walls (not shown), arranged
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perpendicularly to the longitudinal walls 34.

The transversal slots of said longitudinal segments S are traversed by a plurality of
respective lamellae 35, that are present in a ver'y‘large number (as illustrated in the
draiwings), and which péri(l)di:céllly come in and out of the extraction chamber (in the
radial direction), thereby ‘ce:u.*;'ying With fhelll — outside the chamber — the oil of the
oily paste that has beeﬁ loaded in this.chamber delimited by the walls 34, the sectors
33 and 33°, and the transve(:‘rsai'head walls (not shdwn).

The oil adhetes to the surface of the rectangular lamellae (small blades) 35, when the
latter are inside thie exti‘acfibﬁ chamber or tank (see the position of the lamellae’
shown in Figs. 7 and 8), and due to the very large number of lamellae 35,2 '
hoticeable ainbuhf of 611 is c;dn-i'ed outside and drops into apposite containers locatéd
externally of the extraction tank; When the lamellae re-enter in the tank, they are
cleanied by the comb 36 - which has also been disclosed in the cited Italian patent -,
inorder to increase the percentage of extracted oil.

The c‘oihbj 6 is fé)lll;led of an eleistomeric material, not harmful to foodstuffs, and

has teeth that 'a;‘é ;s'pacéd"apar;t from each other. During the rotation of the reépective
léiiéitildilial"Hoi;iiéilfal shéft 37, which is rotatably mounted on the head walls of the
extractio cﬁé‘fﬁbéi“,‘ﬂiié comb 36 — which is sustained by arms 38 — cleans the |
lamellae 35 (by moving in the direction indicated by the arrow F in Fig, 8): hoté that
thevy lainéllae 35 are at this time inside the extraction chaniber. In fact, the réS’péctivé
combi36 comes in contact with the corresponding cylindrical wall of the straight
cylinder'; sector 33 (or 3‘3’), and‘the lamellaé 35 are thereby cleahéd between the teeth
of thie comb 36 sﬁdced apart from each other. | |
TBerefor’e; asa whole, the extraction machine é‘ccording to this bembodiment
cmhpriée‘s two étraight cylinder sectors 33 and 33°, with respective rotatable shafts

37, each of which is mounted along the longitudinal axis of the corresponding

- straight cylinde'r sector; moreover, a respective comb 36, used for cleaning the

lamellae 35 associated with a corresponding sector, is provided on each of the two
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shafts 37.

The advancement and 1'etracti0’n mechanisms 40, to cause advancement and
retraction of the lamellae 35 assoeiated with the sectors 33 and 33 respectively, have
already been described in the‘ cited Ttalian patent.

Since said one or more equipped shafts 37 realised according to the present
invention, mounted on the head walls, symmetrically with respect to the vertical
longitudinal symmetry plane X-X of Fig. 8, have the same configuration, in the
fdlldWing we will concentrate on the description of the equipped shaft 37 that is
actually shown in the drawings.

It should be'noted that the channel that lodges the controlled-discharge screw (auger)
actuated at the end of an extraction cycle, is not shown in the drawings, but this
channel is nevertheless provided at the poSition indicated by reference numeral 39 in
Fig. 7-and in Fig. 8, that is, in the lowermost region of the extraction chamber;
between two straight cylinder sections 33 and 33’. In this region the set of perforated
segmellts S that serve for the paSSage of the lamellae 35 is obviously interrupted.

Acc01d1ng to the plesent 1nvent1on besides the comb 36, the equipped shaft 37 also

' comprlses (instead of the known hehcal mixing means of the cited Italian patent) a

squeezing sy‘Stem of the olive ‘paste that pushes the latter towards the inner wall of
the straight cylinder sectors, .i‘n order to speed up the oil extraction process. Inother
Wbrds by accelerating the adhesion process of the oil on the surface of the lamellae
35,1t is possﬂ:)le to speed up the extraction process 1tse1f as has beén proved also in’
p1aet1ca1 tests

The Squeezmg system of the olive paste, used for pushing the latter towards the walls
of the secto1's’33, 33" and which radically changes the configuration - and re‘p‘la'ce‘s
the function - of the known homogenisation means (helical blade mixing means), has
been specifically designed to optimise oil extraction and to reduce the adhesioa of
the mud onto the surfaces of the lamellae 35. In other words, it is essential to meate

an equilibrium between the oil amount, on the one hand, and the amount of mud and
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Water, on the other hand, which atdhere on to the lamellae 35 between the single
cleaning operations performed by the comb '36, in such a manner that the extraction
yield is thereby in‘creased; The reduced percentage of mud and water adhering to the
lamellae, which is due to the belancing of the value of the pressure exerted by the
squeezing system, faoilitates the separation of the oil inside a separator which is
utihsed subsequently in order to process the liquid that has been extracted by this

percolation process. Thus, the separator is able to work more effectively, with such a

_i"e'duced‘per"centage of mud and water contained in the liquid (principally oil)

extracted by the extractor of thie present invention, arid denoted by (OL)in Fig. 1.
This equilibrium betwee‘h the various components of thé percolation liquid should be
insured independently of the characteristics of the olive paste, which could be more
or less viscous, and whose flowability could therefore be more or less high. It is
th‘ei*efore necessary to realise a squeezing systein of the olive paste against the walls
of the extr actlon tank, which is apt to automatlcally modulate the comp1 ession force
ot the olive paste on the walls of the tank as a funetlon of the eonsmtenoy and
Vlscos1ty of the paste 1tself | | |

Al squeezm0 system sulted to overcome the above problems, is ‘shown in the
drawmos and is mounted on the counter-rotating equlpped shafts 37; it includes:

. ablade 41 , forming a curved sheet metal, indirectly connected to the shaft 37
'i"tself,husihg' screws (not shown) introduced into threaded:holes" obtained in the three
aims 43, Whtérein said énns 43 are connected in turn, by means of 'bOlts 44, to the =
shaft 37 and to the arms 38 Wthh supp01t the comb 36; o

- six leaf springs, made of stainless steel of a Lmd not harmful to foodstuffs located
between the three arms 43 and the blade 41, said leaf springs being indicated by

numerals 42 and 42> and being fixed to the arms 43 by the same SCrews employed for

'ﬁxing the blade 41 to the arms 43.

The three leaf springs 42 are each associated to a respective arm 43, and are arranged

between the latter and a respective leaf spring 42°.
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The six leaf springs 42 and 42’ follow the profile — that is, the curvature - of the
blade 41. In the region of tﬁe leaf springs 42, having a smaller length than the leaf
springs 42, the leaf springs have a double thickness and consequently a higher
elastic compression force with respect to the compression force that may be exerted
by the outermost portion of the leaf springs 42’,‘ which is located more far away from .
the support arms 43.

Now, with reference to Fig, 8 — showing the rotation direction F of an equipped shaft
37, it cah be séen that the olive paste is pushed by the blade 41 towards the wall of
the straight c‘ylind‘ef sector 33, and towards the lamellae 35, when the latte are'inside
the extraction tank (position of the lamellae 35 shown in Fig. 8). If the flowability of
the olive paste is relatively low, the leaf springs 42 are bent to a greater extent, that is
ihefyi‘éld, thereby reducing the value of the pressure exerted on the paste in the
1"egi'()ﬁ7P between the blade 41 and the tank wall. Specifically, the outer ends of the
leaf springs 42° (where the thickness is halved), will yield to a greater extent,
liﬁliting" in filié'ivasf 'thek'\}évilu’e:‘t)f t‘l‘le‘“pni'e{s‘sur’e in case of pastes of gr‘eat"éif c0n51stencv
éifd vis‘co‘éity. In 6ti1é'r ’W‘oir‘ds,vdue to the high modulus of elasticity of ‘the“l'}e‘éf springs
42 and 42’ tl‘lé latfér éaii‘bend toa great extent (high modulus of ela"stiCity: of RRRRE
StéinleSs steel used for foodSthfS)" and caﬁ successively resume their initial Siiabe o
when the préésﬁfe 1'eléxes:, that is, when the shaft 37 has rotated by an anigle“ (with
lr"éépe‘ct:t‘d TFig. 8) such that the blade 41 no more faces the wall of the straight -
gyliildfi'éai sector 33,  “ '

Thu"s,""it.niay _‘b.é““séen'\that th‘e‘weffect has been obtained of modulatin“g> the 'préséuré "
exérted on the olive pﬁste as a function of thé consistency and‘de'gree"ofl ﬂow‘abilif&
of the sérhe, which dépéjids on the olive ‘quality and on the water content of the |
péSt'e; ' |

The ‘regulation (or liﬁiitation) of the pressure value allows to maintain an equilibi‘ated
(minimum) value of mﬁd percentage in the liquid extracted by the lamellae 35; in

fact, an excessive pressure would increase too much the mud leakage. Moreover, the

b
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shaft 37 has an adjustable angular velocity, for instance between 5 and 10 rpm, and
the adjustment of this parameter also contributes to the reduction of mud percentage
in the extracted liquid. As compared with the background art, yields between 30 and
70% of oil have been obtained in the extracted liquid (in contrast with values of 15-
40% of the background art), and moreover the present process is a “cold process”
which avoids centrifugation, and which improves the quality of the extraction oil by
subjecting the olive paste inside the extraction chamber to a slight adjustable
pressure (in additiof to the sefting of the rounds per minute'of the shaft 37). "
lAhot;'h‘ei‘ 1mportant factor that must be taken into account in order 'to obfhin an"
optimum :‘o'il‘pel"ceiltéige“valil’e‘ it the éxtraction liquid, is the dimension of the gap
formed between a singlé Iamella'and the edge of the iespe‘cti'Ve transvesal slot or slit
formed ini the perforatéd wall of the straight cylinder sector (33 or 33%). This"
diniension is of someé importarice, since if the gap is too large, an ‘excessive mud
'leékégeoceurs, ‘wheteas, if'it i$ t00 small, the amount of oil extracted per unit of time
becomes 100 Tow.

Some tests have shown that plefexably the size of this gap is between 0, 1 and 0.3
pm: Nevertheless it goes w1thout saymg that these Values are non- 11m1tat1ve and are
only given here to 51gn1fy the 11nportance 0% this pa1amete1 in the plactlcal 1eahsat10n
of the 1nve11t10n |

We ﬁnallv note that the preseit invention has beén descubed w1th 1efe1 ence to one
embodlment of the pe1colat10n exitr actor, in Wthh the1e are two counter-lotatmo o |
h«jmpped shafts 37 each of which is assocnated W1th a respectlve st1a1ght cylmde1
se_ct1Qn, arid each of Wthh has a ¢onib 36, and a pasté squeezing _system formed by
the‘abSVe descl'ibed:conlf)ohehts 41,42,42"‘,43. §

In this case it is clear that the “phaseS” , that 'is', the instantaneous éh‘gle"s‘kc‘)'f fotation
of the two shafts 37 are such that no mutuai interference occurs - during hperation -
betWeen the blades 41 and the combs 36 of the two mutually parallel shatts 37.

The plesent 1nvent1on is also applicable to'the 51tuat10n of an extractlon machme
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including a single equipped shaft 37, and in this case the extraction chamber will
comprise, in its lower part, a single straight semicylindtical sector, with a channel for
lodging the controlled-discharge ’auger located in the lowermost region of the
chamber. |

In Fig. 8, it may be seen that the blade 41 (in the form of'a curved sheet metal), has
its end - opposite to the arm 43 — slightly spaced apart from the lamellae 35.

This distance is preferably c01npriSed‘in the interval 10 — 40mm.

All componehts of the equipped shaft 37 are made of iaterials complying with the
{égulations on this maﬁéf;' fotj 'iﬁ‘stahcé, the leaf 'spring‘s are madé of steel of d'kind *
ndtmally Used when deallng' with'foodstuffs or of any other sifnilar material having a
high modulus of elasticity, the blade may be made of stainless steel, also of a kind
compatible with the handling of foodstuffs, the comb is made of an elastomeric
material conipatible With foodstuffs, ete.

Thé present 1nvent1on is obv1ously not 11n11ted to the above described embodiments,
and a sk1lled person would not encounter any d1fﬁcult1es in looking f01 othei’ E

solutlons conespondmg to the same mventwe concept

- F ot e‘<amp1e the sur face of the blade 41 could form corners instead of contmuously

20

cuwed proﬁle; moreove, the leaf springs could be replaced by other elastic Meanis
mounted on the arm 43
To conclude the 1nvent10n insures an optnnum quahty of extracted 011 by using an

extract1on plant plov1ded with a slow bleaker of the above described l\1hd in

' comblnatlon w1th a pelcolatlon exnactm

The second aspect of the 1nvent1on concerns the yield increase and the 1mp1oved ‘oil
to water‘-mud 1'at10” of the oil (OL) extracted at the cycle end. '
Finally, note that the invention is also applicable to other oily fruits having features

similar to those of the olives.
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Claims

1. A plant for the extraction of oil from olives or from other oily fruits, comprising:
- olive loading and transport means (T);
- olive washing means (L), receiving the olives from said olive loading and
transport means (T);
5 - lifting means (E), for loading the already washed olives and for feeding them into
- a breaker (FL), so as to obtain an olive paste;
- homogenisation means of said olive pasfeg formed by scutching machines (G);

a percolation extractor (EP);

"characterised in that:
10 “said breaker (FL) forms a low-rotational-speed breaker, including:
- a'substantially cylindrical housing (1), having first and second ends, and ribs (22)
on its inner walls;
- a'perforated grid (2) on said first end of the housing (1);
- 'a‘bre‘aking screw (9), with several turns, coaxially mounted inside said housing
15~ :’(i:),‘ and ‘whose t'umsdo nbt directly interfere with said ribs (22);
. ﬁminiﬁﬁg and closure means (4, 6, 19), for closing said second end of the housing
(1), and for mounting drive means (8) of the breaking screw (9), used for driving a
| shaft (10) forming an extension of said breaking screw (9); - 8
- :rﬁeéﬁs’ (13a, 13b, 15) for supporting and allowing the rotation of the screw (9);

20 - alateral aperture (12), realised on the wall of the housing (1), for permitting the

1

"inti';oduc‘tion of olives or similar fruits;
- 'aknife (21), mounted on the breaking screw (9), between the latter and the
p’erfOrated grid (2), and comprising at least one arm extending radially with

respect to the geometric axis of the breaking screw (9).

o
wn

2. A plant for the extraction of oil from olives, according to claim 1, ‘wherein the
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peripheral velocity of the arms of the knife (21) is preferably comprised in the

interval 0.2 — 0.5 m/s.

3. A plant for the extraction of oil from olives, according to claims 1 or 2, wherein

the percolation extractor (EP) comprises:

a frame, into which said olive paste is loaded, having a lower perforated wall

(33;33’) presenting a plurality of slots that are periodically traversed, at

“predetermined times; by oil extraction lamellae (35);

means (40) for driving the lamellae (35);
at least one diséhargé auger for discharging the oily paste at the extraction cycle

end; "

‘at léast one equipped shaft '(37)‘-,"ro‘teitably mounted at its two ends on two head

twalls of the frame, and sustaining a respective comb (3 6) used for ¢l&aning the
lénlélléél(3 5) at the end of each of their periodic eXC’iu’Sibns, when the lamellae are

inside the oil extraction chamber enclosed by said frame;

said é‘quippéd"shaft‘ (37) also having an olive paste squeezing system, with a blade

(41), for pushing the olive paste towards the lower perforated wall (33; 33°),
thefeby iiicfeasihg the ol extraction yield by percolation through the perforat‘e;d

A

lower wall (33;'33") of the frame.

4. A plént for the extraétioﬁ of oil from oii\fes, according to claim 3, wherein the

angular Veloéity of the' equipped shaft (37) is adjustable.

5. A plant for the extraction of oil from olives, according to claim 3 or 4, wherein

said s‘queezing system includes elastic means (42, 42) for automatically adjusting,

according to the \}iscosity and consistency of the oily pasté, the préssure exerted on

the oily pésfe which is pushed .toWa.rds said lower perforated wall (33; 33’).‘
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6. A plant for the extraction of oil from olives, according to claim 5, wherein said
elastic means are formed by leaf springs (42; 42°) arranged between the squeezing
and re-mixing blade (41) and a connection member (43) for the connection to the

shaft (37).

7. A plant for thé extractién of oil from oliyés, according to claim 6, wherein said
leaf springs (42; 42”) follow the profile of the blade (41) and have different lengths in

the direction towards the free end of the blade (41).

8. A plant for the extraction of oil from olives, according to ényone of the preceding
¢laims, wherein the extractor comprises two perforated cylindrical wall sectors (33;

33") forming the lower part of said frame, a channel for lodging the discharge auger,

Tocated between said two sectors (33 and 33°), in the lowest part of the extraction

chamber; and two equlpped counter-r otating shafts (37 37) whose blades (41,41)
and ‘Whose combs (36, 36) push the paste against the wall (33 or 33') and 1espect1vely ,

clean the conespondmg lamellae (35) Wthh come in and out of their relative sector

(33 or 33").

9. A plant for the extraction of oil from olives, according to any of the claims 3-7,
wherem in the extr actm there is p10v1ded a single equipped shaft (37) and the'
lower’ pan of the ﬁame containing the oily paste, is formed by a smgle perfm ated

cylindrical sector with respective oil extraction lamellae (35), said sector being’

‘interrupted only in its lowermost pait occupied by the chatinel which lodges the '

'dischar'gé auger effecting the diécharge at the cycle end.

10. A plant for the extraction of oil from olives, according to claim 1, whel ein said

kmfe (21) of the br eakel (FL) is ot in contact with the pe1f01ated grid (g)
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11. A plant for the extraction of oil from olives, according to claim 1 or claim 10,
wherein there are provided means for adjusting the distance between the knife (21)

and the perforatéd grid (2), dependent on the type of olives.

12. A plant for the extraction of oil from olives, according to claim 1, 10 or 11,
wherein the arms of the knife of the breaker (FL), each have an inclined surface (25)
facing the perforated grid (2), and which, during the rotation ( R ), push the paste

towards the perforated grid (2)."

134 plant for'the extraction of oil from olives, according to anyone of the claims 1

or 10 —12, wherein said ribs (22) of the housing (1) defining the breaking chamber,
are contifiuous or discontinudus, and in the former case they aré interrupted only by
the apértute (12).

14, A plant for the extraction of oil from olives, according to claim 13, wherein said
ribs (22) have a helicoidal configuration and have the same sense, right-hand or left-

hand, as the tuins of the breaking screw (9).

15. A'plant for the extraction of oil from olives, according to claim 14; wherein said

‘h'eli"call‘ri.bs (22) of the breaker (FL) have a i'ectangular cross-section, and their pitch

is of the same order of magnitude as the pitch of the turns of the breakingscrew 9).

16. A plant for the extraction of oil from olives, according to claim 15, wherein said

ribs (22) are welded or realised integrally with the housiﬁg (D).

17. A plant for the extraction of oil from olives, according to claim 1, wherein said

Breaking screw (9) and/or said knife (21) may include a wear resistant material, at

~ least on their parts more subject to stress, or may be made wholly of said wear
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resistant material.

18. A plant accordihg to claim 1, wherein paste calibration holes (28) of the
perforated grid (2) are arranged on concentric circles of holes (28), in shifted
positions, so as to optimise the number of holes (28) for given diameters of the grid
(2) and holes (28), said diameter of the holes (28) being chosen in an appropriate

manner so as to obtain a desired processing and consequently a desired product

(olive paste).

19. A platit according to claim 1, wherein said means for supporting and allowing the

totatio of the screw (9), are formed by bushings (15) and/or bearings (13a, 13b).

20. A plant according to claim 19, wherein a flanged bushing (15) is removably

mounted inside a central hole (32) and in a central seat (30) of the perforated grid (2),

between the wall of the hole (32) and a hub (14) of the breaking screw (9).

21. A'plant accdrding to claim 20, wherein conical roller bearings (13a, 13b) ate

located inside a body (4) for lodging said bearings, said body forming part of said
closure and mounting means (4,6,19); said bearings being used for reducing friction
dﬁrihg'fbt‘a‘[i‘o'n of said shaft (10) arranged on the opposite side of the bfeaki11g screw

(9) with féspect to the Hub (14).

22. A plant according to claim 21, wherein the body (4) for lodging the bearings, is
closed, on its side opposite said second end of the housihg (1 ), by a closure pl'ate or
flange (1‘9)‘ crossed by said shaft (10); gaskets (18a, 18b) being also pfovide‘d‘ at the
fwo opposite ends of said body (4) for lodging the bearings, so asto give rise to a
ubrication region for the bearings within the whole interior of the body (4), said

re‘gi_o‘n.being preferably filled with a lubricating grease compatible with foodstuffs.
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23. A plant according to claims 1, 10 or 12, wherein said knife (21) of the breaker
(FL) includes four arms arranged at equal angles from each other, in a cross-like

configuration,

24. A plant according to claim 1, wherein the drive means of the breaking screw (9)

of the breaker (FL) constitute an electric gearmotor (8).

25. A plant according to claim 1, 10, 12 or 23, wherein the thickness of the knife @2}

10 is comprised in an inteival of about lem - 4cm.
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