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Description

In modern industry, the mass production or
tfreatment of small parts or objects plays a very
important rble, both in terms of quantity and for
quality requirements. This can involve the industrial
production of small metal and non-metal objects,
as for example medals, springs, spring washers,
rings for rolling bearings, pintles, balls, small disks
and, above all, bolts, screws and nuts; but it can
also involve the industrial treatment of agricultural
or alimentary products, as for example seeds,
grains and cereals, rice, fresh and dried legumes,
slices or pieces of various food products, and so
on.

In either cases, it is often necessary for such
small objects to be treated in bulk with liquids.

For example, the aforespecified industrially
produced objects are often manufactured making
use of molding machines, as die-presses and roll-
ing machines. Other objects are produced by auto-
matic turning or by other machining operations
which usually require the use of lubricating means.
Still other pieces are treated in quenching baths,
wherein oily substances are normally used as
quenching means.

All these products are hence more or less
covered with polluting substances, and sometimes
they are even dripping with oil, whereby they are
generally not fit for use in the state in which they
are. Cleaning operations are thus required, espe-
cially if the pieces have to undergo successive
treatments, as electroplating, varnishing, and the
like.

Of course, there could be many other require-
ments - even of considerably different type - for
freating small objects fed in bulk by means of
liquids, both in the specific field of industrial pro-
ducts and, all the more reason, in the agricultural
and alimentary field.

Owing to the high unit costs involved in carry-
ing out said treatments by manual cleaning oper-
ations or, in any case, by means of special hand-
tools, the requirement has since long arisen - in
modern industry and, especially, in certain indus-
trial sectors (as the production of small metal ob-
jects) - to create machines apt to continuously
perform said operations by mechanical and auto-
matic means, and include such machines - when-
ever possible - in the normal continuous production
cycle.

Nevertheless, up to date, no fully satisfactory
machines of this type have yet been set up - in
spite of the great attention dedicated to this prob-
lem by the spheres concerned - probably due to
the difficulty in combining simplicity and efficiency
at low operating and maintenance costs, which are
simultaneously required from such machines.
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In actual fact, up to date, the most widespread
achievement has been, and is, a "washing" ma-
chine comprising (see fig. 1 of the accompanying
drawings) a cylinder A of perforated plate, posi-
tioned horizontally - or slightly inclined in respect
of the horizontal plane - and revolving about its
axis, said cylinder housing helical vanes B forming
a worm.

The material in small pieces C to be treated,
loaded in bulk in the dosing hopper D, is gradually
poured into the lower part of the cylinder A, the
rotation of which causes - thanks to the helical
vanes B - the foward motion of said pieces (from
left to right in the drawing), until they are finally
discharged into E.

Jets of treating liquid under pressure (consist-
ing for instance - in the case of pieces covered in
oil or grease - of one or more, normally alkaline-
based, detergent solutions) are sprayed on the
material to be treated, along its travelling path,
through a set of nozzles G from a pipeline F inside
the cylinder A.

After the washing treatment, the liquid drops by
gravity through the holes provided in the cylinder
A, collecting into the underlying tanks H, L, M.

The detergent solutions are generally at least
partially recycled, after eventual purification and
regeneration.

A function, similar to that of the pipeline F, is
performed by the pipeline N with the nozzles P, to
carry out rinsing as well as other operations (for
example, an anti-rust freatment).

Machinery conceived on the basis of the af-
oredescribed principle has been used for years -
no better solutions being available - in the mass
production of small objects, currently classified as
"small metal components”.

Nevertheless, the above solution involves con-
siderable drawbacks, determined by the size and
geometry of the holes of the cylinder A, in relation
to those of the objects being freated, especially
when these last ones have projections or grips. It is
in fact often difficult to find a compromise between
the section of the holes and the geometry of the
pieces.

If the holes of the cylinder A are larger than the
objects being treated, these are likely to partially or
totally fall through. Whereas, if the holes are of
smaller size, the inconveniences arising are equally
serious. The use of hot detergent solutions (nor-
mally heated to 60 ° C), in combination with the fats
adhering to the objects, causes in fact saponifica-
tion, thereby gradually reducing the sections of the
holes up to full occlusion thereof. Occlusions are
also favoured by the filing residues and by burrs
and other foreign matters, as impurities, which stick
fo the soapy layer, thereby preventing or hamper-
ing the outlet of the liquids.
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It is thus necessary to frequently stop the ma-
chinery - so as to provide for its cleaning which
has to be done manually - with heavy maintenance
costs, which weigh on the operating expenses.

Another problem of this machinery involves the
treatment of delicate steel objects, which become
fragile as they come out from the quenching baths
after the hardening process; such objects, whose
projections or grips can get stuck into the holes of
the cylinder A, may easily break due to the weight
of the overlying material.

Very serious problems can also arise in freat-
ing screws and self-threading or self-tapping
screwing products: if some of these get stuck into
the cylinder holes, they may come out at a later
stage and mix up with those of a different lot, in a
successive treatment. This must be positively
avoided in case of supplies to industries (especially
in the motoring field, with high degree of automa-
tion) which, now-a-days, subject the supplier to the
"high-quality" clause - having given up, for reasons
of costs, the quality control upon receipt of the
goods - and which therefore lay on the supplier the
responsibility for said control.

An additional drawback of the described ma-
chinery having a cylinder of perforated plate, lies in
the fact that the treatment liquids, after having
performed their task, are not keept separate,
whereby it is impossible or anyhow unsafe to use
them again, and this weighs once more on the
operating costs.

An attempt - known to the Applicant as merely
theoretical one - has been made with the FR-A-
2325442, which describes a machine having a con-
tainer rotating around an axis inclined on the hori-
zontal plane and formed of one or more cylindrical
drums positioned tail-to-head, inclined vanes pro-
jecting from the inner walls of said drums for the
mechanical advancement of the objects being
treated. Fixed pipelines run along the inside of said
container, having nozzles to spray the liquids onto
said objects, and gaps are provided fo discharge
the treatment liquids.

This machine has many of the inconveniences
of the previous ones when its container is formed
by only a drum, and it results expensive and not
practical when the container is formed by more
drums (which must have different diameters). Be-
sides, also in it there is the necessity to mount the
container inclined in respect of the horizontal plane.

All these defects clearly make of few interest
the machine proposed with FR-A-2325442; and in
fact it had no pratical success.

The present invention instead now finally
solves this ancient and important problem in a
brilliant way, by supplying a machine which can be
used in a very wide range of applications, from the
mechanical industry (where this requirement is par-
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ticularly felt in various sectors and no doubt calls
for an immediate use) to the agricultural and food
industry, as well as in other different fields.

The object is achieved with a machine for the
continuous treatment by means of liquids of small
objects fed in bulk, comprising a rotating container
formed of a plurality of coaxial elements positioned
tail-to-head, inclined vanes projecting from the in-
ner walls of said elements for the mechanical ad-
vancement of the objects being freated, said ele-
ments being reciprocally connected with the inter-
position of gaps to discharge the treatment liquids,
and fixed pipelines running along the inside of said
container, provided with nozzles to spray the lig-
uids onto said objects, characterized in that said
tail-to-head coaxial elements consist of identical,
frustoconical or frustopyramidal hollow bodies, all
set with their minor base or tail in the feeding
direction of the objects being treated and in that,
the common axis of said elements corresponds to
the rotation axis of the cotainer and it is an horizon-
tal axis.

The machine also comprises tanks to collect
the treatment liquids in correspondence of the con-
nection zones between the frustoconical elements
of the container - and thus of the gaps formed in
said zones for discharging said liquids - as well as
means, at the outlet end of the container, 1o receive
the treated objects; it can also provide for means to
recycle and at least partly recover the freatment
liquids, as well as the heat. Said machine can have
the continuous or intermittent rotation of the con-
tainer at adjustable speed and can moreover be
housed into a vacuum chamber, equipped with
smoke and steam filters or cleaners.

The invention is now described in further detail,
by mere way of example, with reference to the
accompanying drawings, which illustrate two pre-
ferred embodiments thereof, specifically designed
for treating small metal and non-metal objects of
industrial production, but also meant for different
application fields (as agricultural and alimentary
products). In said drawings:

Fig. 1 diagrammatically illustrates a conventional
machine for the continuous treatment, by means
of liquids, of small objects fed in bulk;

Fig. 2 diagrammatically illustrates a preferred
embodiment of the machine according to the
present invention;

Fig. 3 shows, a detail of Fig. 2.

With reference to figs. 2 and 3 of the drawings,
the preferred embodiment of the machine accord-
ing to the invention, for the continuous treatment
by means of liquids of small objects fed in bulk,
comprises a horizontal rotating container 1 (fig. 2),
formed of a plurality of hollow coaxial identical
elements 2 of frustoconical or frustopyramidal
shape, positioned tail-to-head and housing inclined
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vanes 3 which project from their inner walls so as
to form a screw. The elements 2 (four in fig. 2) are
all set in the same direction, so that wide gaps 4
are formed in correspondence of their connection
zones. The uniform setting of the elements 2, the
inclination of their inwardly projecting vanes 3, and
the rotfation sense of the container 1, are deter-
mined so that the bulk material introduced in said
container can move forward from one end to the
other end thereof, in the head-to-tail direction (i.e.
starting from the major base towards the minor
base of said elements 2).

One or more fixed pipelines 5 run inside the
container 1, substantially along its rotation axis
and/or in proximity and parallel thereto, said pipe-
lines 5 being provided with nozzles 6 to feed one
or more freatment liquids into the various elements
2.

The bases of the various elements 2 are open;
nevertheless, the major inlet base, or head, of the
first element 2 comprises a flange 7 (see fig. 4)
which delimits an opening 8 - possibly screened by
a baffle - through which is introduced a chute 9 fo
feed the objects 10 to be treated.

Tanks 11, to collect the treatment liquids, are
positioned under the container 1 in correspondence
of the connection zones between the elements 2,
and means 12 to collect the treated objects, con-
sisting of a vessel (as shown) or of a conveyor, are
positioned at the outlet of said container 1.

The rotation of the container 1 can be continu-
ous or intermittent, and of variable speed, accord-
ing to the requirements of each single treatment,
and it can be obtained and adjusted by conven-
tional means.

With a machine of this type, the small objects
10 to be freated are continuously fed from the
chute 9 into the first element 2 of the rotating
container 1, while the various treatment liquids are
sprayed from the nozzles 6 of the pipeline 5 into
the various elements 2. The objects move forward
into the first element 2 (fig. 4) and are fed, from
this latter, into the second element 2, and so forth,
thanks to the mechanical action of the vanes 3.
While moving forward the objects are thus progres-
sively hit by the jets of the various liquids sprayed
from the nozzles 6, and are hence subjected to the
required treatments. Furthermore, while said ob-
jects are continuously moved forward by the vanes
3, with no possibility to move backward, the various
liquids - which are not affected by the mechanical
action of said vanes - freely discharge through the
gaps 4 interposed between each element 2, and
can thus be separately collected, by gravity, into
the underlying tanks 11. The objects are instead
discharged, after the treatment, at the outlet end of
the container 1, into the collecting vessel 12.
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This allows to efficiently carry out a continuous
treatment with liquids on small objects fed in bulk,
with none of the inconveniences of known tech-
nique, and to also recover a high percentage of
said liquids, in good state, after the treatment.

The use of identical frustoconical (or
frustopyramidal) elements, to realize the container
or drum, simplifies the manufacture of the machine,
making it more economic and rational.

The machine can be completed with at least
partially automatic means for the recycle, percola-
tion, re-titration and thermal conditioning of the
treatment liquids, while it can be housed into a
vacuum chamber equipped with filters and cleaners
to prevent the spreading of smokes and harmful
vapours, especially in work environments.

The machine according to the invention can
also be equipped with an immersion washing sys-
tem (shown by 16 in fig. 4) to treat the objects in
the first element 2 of the rotating container 1, just
downstream of the inlet opening 8.

It is understood that the machine according to
the invention could be realized in many other dif-
ferent ways. For example 2 means could be pro-
vided to recover the heat from the treatment liquids
and/or solutions. It is moreover understood that the
elements 2 of the rotating container 1, as well as
the pipelines 5 and tanks 11 forming part of the
machine, can be of any number according to the
requirements of the various treatments having to be
carried out by said machine, thereby differing in
number from those of the previously described in
the specification and illustrated in the drawings.

Claims

1. Apparatus for the continuous freatment by
means of liquids of small objects fed in bulk, of
the type which comprises a rotating container
(1) formed of a plurality of coaxial elements (2)
positioned tail-to-head, inclined vanes (3) pro-
jecting from the inner walls of said elements
(2) for the mechanical advancement of the
objects (10) being treated, said elements (2)
being reciprocally connected with the inter-
position of gaps (4) to discharge the freatment
liquids, and fixed pipelines (5) running along
the inside of said container (1), provided with
nozzles (6) to spray the liquids onto said ob-
jects (10), characterized in that

said tail-to-head coaxial elements (2) con-
sist of identical, frustoconical or
frustopyramidal hollow bodies, all set with their
minor base or tail in the feeding direction of
the objects (10) being treated, and in that the
common axis of said elements (2) corresponds
to the rotation axis of the container (1) and it is
an horizontal axis.
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Apparatus as in claims 1) further, comprising
tanks (11) to collect the treatment liquids in
correspondence of the connection zones be-
tween the elements (2, 13) of the container (1),
and thus of the gaps (4, 14) formed in said
zones for discharging said liquids, as well as
means (12), at the outlet end of the container
(1), to receive the treated objects.

Apparatus as in claims 1) and 2), wherein
means are provided to recycle and at least
partially recover the treatment liquids, as well
as the heat.

Apparatus as in claims 1) to 3), wherein the
rotation of said container (1) is continuous.

Apparatus as in claims 1) to 3), wherein the
rotation of said container (1) is intermittent.

Apparatus as in claims 1) to 5), wherein the
rotation speed of said container (1) is adjust-
able.

Apparatus as in claims 1) to 6), wherein at
least the first of said elements (2) of the con-
tainer (1) comprises means for the immersion
washing of the objects being treated.

Apparatus as in claims 1) to 7), wherein the
first element (2) of the container (1) is provided
with a baffle to dose the inlet of the objects
being treated.

Apparatus as in claims 1) to 8), housed into a
vacuum chamber equipped with smoke and
steam filters or cleaners.

Patentanspriiche

1.

Vorrichtung zur kontinuierlichen Behandlung
von massenhaft zugefiihrten kleinen Gegen-
stdnden durch FlUssigkeiten, von der Art, die
einen sich drehenden Behilter (1), der aus
einer Mehrzahl von koaxialen, gegensinnig an-
geordneten Elementen gebildet ist, geneigten
Flugeln (3), die von den Innenwandungen der
Elemente (2) nach innen vorragen, um die zu
behandelnden Gegenstdnde (10) mechanisch
fortzubewegen, wobei die Elemente (2) gegen-
seitig unter Belassung von Spalten (4) , um die
Behandlungsflissigkeit abzulassen, miteinan-
der verbunden sind, und mit ortsfesten Rohren
(5), die entlang des Inneren des Behilters (1)
laufen, die mit Disen (6) versehen sind, um
die FlUssigkeiten auf die Gegenstiande (10) zu
sprithen, besteht, dadurch gekennzeichnet, daB
jedes der gegensinnig angeordneten koaxialen
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Elemente (2) aus zwei identischen, kegel-
stumpfférmigen oder aber pyramidenstumpf-
férmigen hohlen K&rpern bestehen, die jeweils
mit ihrer kleineren Basis oder ihrem kleineren
Ende in der Forderrichtung der behandelten
Gegenstdnde (10) angeordnet sind, und da-
durch, daB die gemeinsame Achse der Ele-
mente (2) der Drehachse des Behilters (1)
entspricht und eine horizontale Achse ist.

2. Vorrichtung nach Anspruch 1, weiter mit Tanks
(11) zum Sammeln der Behandlungsflissigkei-
ten in Ubereinstimmung mit den Verbindungs-
bereichen zwischen den Elementen (2, 13) des
Behilters (1) und derjenigen der Spalte (4,
14), die in den Zonen zum Ablassen der Flis-
sigkeiten ausgebildet sind, als auch mit Mitteln
(12) an dem AuslaBende des Behilters (1) zur
Aufnahme der behandelnden Gegenstinde.

3. Vorrichtung nach Anspruch 1 und 2, wobei
Mittel vorgesehen sind, um sowohl die Be-
handlungsflissigkeit als auch die Warme zu-
rickzuflhren und wenigstens teilweise zurlick-
zugewinnen.

4. Vorrichtung nach einem der Anspriiche 1 - 3,
wobei die Drehung des Behilters (1) kontinu-
ierlich ist.

5. Vorrichtung nach Anspruch 1 - 3, wobei die
Drehung des Behilters (1) intermittierend ist.

6. Vorrichtung einem der Ansprliche 1 - 5, wobei
die Drehgeschwindigkeit des Behdlters (1) ein-
stellbar ist.

7. Vorrichtung nach einem der Anspriiche 1 - 6,
wobei wenigstens das erste der Elemente (2)
des Behilters (1) Mittel flir eine Tauchwa-
schung der behandelten Gegenstande auf-
weist.

8. Vorrichtung nach einem der Anspriiche 1 - 7,
wobei das erste Element (2) des Behilters (1)
mit einem Leitblech zum Dosieren des Einlas-
ses der behandelnden Gegenstdnde versehen
ist.

9. Vorrichtung nach einem der Anspriiche 1 - 8,
eingebracht in eine Vakuumkammer, die mit
Rauch- und Staubfiltern oder -reinigern ausge-
rustet ist.

Revendications

1. Appareil pour le traitement continu au moyen
de liquides de petits objets alimeniés en vrac,
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du type qui comprend un conteneur tournant
(1) formé de plusieurs éléments (2) coaxiaux
ayant les parties de queue raccordées aux
parties de téte, d'ailettes inclinées (3) faisant
saillie des parois intérieures desdits éléments
(2) pour l'avancement mécanique des objets
(10) traités, lesdits éléments (2) étant raccor-
dés les uns aux autres avec l'interposition
d'orifices (4) pour décharger les liquides de
traitement et de conduits fixes (5) parcourant
I'intérieur dudit conteneur (1), munis de tubulu-
res (6) pour pulvériser les liquides sur lesdits
objets (10), caractérisé en ce que lesdits é1é-
ments (2) coaxiaux ayant les parties de queue
raccordées aux parties de téte sont constitués
de corps identiques creux de forme conique
ou pyramidale tronquée, tous agencés avec
leur base la plus petite ou partie de queue
dans la direction d'alimentation des objets (10)
traités, et en ce que l'axe commun desdits
éléments (2) correspond & l'axe de rotation du
conteneur (1) et c'est un axe horizontal.

Appareil comme revendiqué dans la revendica-
tion 1, comprenant en ouire des réservoirs (11)
pour collecter les liquides de traitement en
correspondance avec les zones de raccorde-
ment entre les éléments (2, 13) du conteneur
(1), et par conséquent des orifices (4, 14)
formés dans lesdites zones pour décharger
lesdits liquides, de méme que des moyens
(12), & I'extrémité de sortie du conteneur (1),
pour recevoir les objets traités.

Appareil comme revendiqué dans les revendi-
cations 1 et 2, oll des moyens sont fournis
pour recycler et récupérer au moins partielle-
ment les liquides de traitement, ainsi que la
chaleur.

Appareil comme revendiqué dans les revendi-
cations 1 & 3, ol la rotation dudit conteneur (1)
est continue.

Appareil comme revendiqué dans les revendi-
cations 1 & 3, ol la rotation dudit conteneur (1)
est intermittente.

Appareil comme revendiqué dans les revendi-
cations 1 & 5, ol la vitesse de rotation dudit
conteneur (1) est réglable.

Appareil comme revendiqué dans les revendi-
cations 1 & 6, ol au moins le premier desdits
éléments (2) du conteneur (1) comprend des
moyens pour le lavage par immersion des
objets traités.
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Appareil comme revendiqué dans les revendi-
cations 1 & 7, ol le premier élément (2) du
conteneur (1) est muni d'un déflecteur pour
régler 'entrée des objets traités.

Appareil comme revendiqué dans les revendi-
cations 1 &4 8, logé dans une chambre 3 vide
équipée de filtres ou de nettoyeurs de fumée
et de vapeur d'eau.
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