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(54) Agitator apparatus for mixing paints, lacquers and the like

(57) An agitator apparatus for mixing lacquers,
paints and the like, comprising a supporting frame (1)
inside which a sleeve (2) is fixed, the sleeve accommo-
dating a hollow shaft (3) being suitable to transmit a ro-
tary motion, about its own axis, to two arms (6,7) pro-
vided with respective plates (15,14) suitable to abut
against a can which contains lacquer or paint to be
mixed; two sliding guides (4) for the arms, arranged so
as to be rigidly coupled to the hollow shaft (3); actuation
means (5) for the sliding of the arms along the pair of
guides, which can be actuated when the hollow shaft is
not rotating; the actuation means comprise screw
means arranged parallel to the two guides and actuated
by a bevel gear pair (8) being in turn actuated by a first
shaft (9), in which a second shaft (10) is suitable to en-
gage with an axial movement determined by the action
of electromagnet means (13).
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Description

[0001] The present invention relates to an agitator ap-
paratus for mixing paints, lacquers and the like.
[0002] Currently devices known as paint mixing sta-
tions are widely used and allow to prepare any selected
color from a limited number of base colors by mixing said
base colors in appropriate doses.
[0003] This spares color manufacturers from having
to prepare colors in a very large number of shades, with
consequent manufacturing and storage problems, and
also allows retailers to have a very small stock of color
cans, with the advantage of not having colors that are
unlikely to be sold but nonetheless must be part of stock
reserves because a customer might ask for them.
[0004] Accordingly, these devices have introduced a
considerable advantage for paint manufacturers and for
retailers as well as for end customers, who can enjoy
lower retail prices.
[0005] However, mixing multiple base colors in appro-
priate doses in order to obtain a preset final color entails
not only the need to mix together the base colors but
also the need to achieve their complete amalgamation
so that the resulting color is perfectly uniform.
[0006] For this purpose, known types of devices have
agitator elements, such as paddles and the like, which
are inserted in the can that contains the plurality of base
colors used for the mix and which amalgamate the prod-
uct more or less effectively when they are turned.
[0007] However, this method is useful only for prepar-
ing large amounts of lacquer or paint in the same shade.
When the color of the lacquer or paint to be amalgamat-
ed changes, it is obviously necessary to replace the ag-
itator elements with other clean ones or to clean the pre-
viously used agitator element.
[0008] This clearly entails long times for replacement
and cleaning of the dirty agitator element, thereby af-
fecting the cost of the product; moreover, if two custom-
ers are waiting at the point of sale, this of course increas-
es the time required to prepare the lacquer or paint that
the customer wishes to purchase.
[0009] Stand-alone agitator apparatuses are current-
ly known for this purpose as a replacement of the above
cited agitator elements; in these apparatuses, a motor
drives a number of gear pairs by way of a belt and a
pulley in order to turn, like a gyroscope, the can of paint
containing the plurality of base colors to be amalgamat-
ed, such can being clamped between two plates which
are arranged respectively in contact with the top and
bottom surfaces of the can.
[0010] Moreover, in view of the large mass to be
turned, this solution entails the presence of a motor
which is powerful enough to turn the entire assembly
and overcome frictions.
[0011] Moreover, the complexity of the structure en-
tails a significant final cost of said agitator apparatus.
[0012] Another solution, disclosed in Italian utility
model application no. PV97U 000006, provides for the

presence of two mutually coaxial shafts which are re-
spectively actuated by an electric motor and of a support
for a lower plate, which can be moved manually forward
in order to load a can of lacquer and cooperates with an
upper support which carries an upper plate for locking
the can. One of the two shafts drives the upper plate in
rotation in order to turn the container about its own axis,
while the second shaft, which is coaxial to the first one,
drives a secondary shaft which has, at its end, a worm
screw in order to move the two plates closer or further
apart one another. A fork-like element, actuated by the
first shaft, turns the two plates about an axis which is
perpendicular to the axis of the can of paint. In this man-
ner, the agitator apparatus allows to turn the can both
about its own axis and about an axis which is perpen-
dicular to the axis of the can.
[0013] This allows to achieve effective amalgamation
of the product.
[0014] However, although the above proposed solu-
tion is satisfactory from the point of view of the capacity
to mix the base colors that are present in the can, it is
affected by drawbacks caused by the fact that the partial
extraction of the lower plate reduces the operating ca-
pability in terms of loading and unloading the cans of
color.
[0015] The known apparatus further has an insuffi-
cient mechanism for locking the lower plate in the ex-
traction position.
[0016] Moreover, the lack of a mechanical control
which ascertains that the closure of the plates with the
can loaded thereon causes the operation of the appa-
ratus to be unreliable, with problems of breakage if the
loaded can loses its position.
[0017] Moreover, the minimum downward stroke for
the closure of the plates is insufficient to accept the
smallest size of current commercially available color
cans.
[0018] Finally, the known apparatus is not provided
with a system for controlling the maximum stroke limit
when the plates are fully open; if the plates are fully
opened by mistake or manually, the worm screw reach-
es a dead point and accordingly the mechanism jams,
thus requiring a manual reset.
[0019] The aim of the present invention is to provide
an agitator apparatus for mixing lacquers, paints and the
like in which the movement for clamping the arms with
the corresponding plates around the can of lacquer or
paint is performed in a controlled manner and the rota-
tion of the can is started only after clamping has been
performed.
[0020] Within the scope of this aim, an object of the
present invention is to provide an agitator apparatus for
mixing lacquers, paints and the like in which the lower
plate can be extracted completely in order to facilitate
the loading of the can of lacquer or paint.
[0021] Another object of the present invention is to
provide an agitator apparatus for mixing lacquers, paints
or the like in which an accidental opening of the arms
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with the corresponding plates arranged around the can
of lacquer or paint is avoided during the rotation of the
can for mixing the lacquer or paint.
[0022] Another object of the present invention is to
provide an agitator apparatus for mixing lacquers, paints
or the like in which the can is turned by means of two
simultaneous rotary motions about mutually perpendic-
ular axes.
[0023] Another object of the present invention is to
provide an agitator apparatus for mixing lacquers, paints
or the like which is highly reliable, relatively simple to
manufacture and at competitive costs.
[0024] This aim and these and other objects which will
become better apparent hereinafter are achieved by an
agitator apparatus for mixing lacquers, paints and the
like, characterized in that it comprises a supporting
frame inside which a sleeve is fixed, said sleeve accom-
modating a hollow shaft being suitable to transmit a ro-
tary motion, about its own axis, to two arms provided
with respective plates which are suitable to abut against
a can which contains lacquer or paint to be mixed; two
sliding guides for said arms, arranged so as to be rigidly
coupled to said hollow shaft; actuation means for the
sliding of said arms along said pair of guides, which can
be actuated when said hollow shaft is not rotating, said
actuation means comprising screw means which are ar-
ranged parallel to said two guides and are actuated by
a bevel gear pair which is in turn actuated by a first shaft,
in which a second shaft is suitable to engage with an
axial movement determined by the action of electromag-
net means.
[0025] Further characteristics and advantages of the
invention will become better apparent from the following
description of a preferred but not exclusive embodiment
of the apparatus according to the invention, illustrated
only by way of non-limitative example in the accompa-
nying drawings, wherein:

Figure 1 is a sectional lateral elevation view of the
agitator apparatus according to the invention;
Figure 2 is a sectional bottom plan view of the agi-
tator apparatus according to the invention; and
Figure 3 is a cutout side elevation view of the appa-
ratus according to the present invention.

[0026] With reference to the figures, the agitator ap-
paratus according to the invention comprises a support-
ing frame 1, inside which a flanged sleeve 2 is rigidly
fixed; a hollow shaft 3 is in turn inserted in said sleeve
and two sliding guides 4 are bolted thereto.
[0027] The hollow shaft 3 is actuated by movement
means 27 being conveniently constituted for example
by an electric motor which turns the hollow shaft 3 by
way of a belt-and-pulley transmission.
[0028] Means 5 for the actuation of two arms 6 and 7
are suitable to move said arms along the guides 4 sym-
metrically with respect to the rotation of the hollow shaft
3.

[0029] Said means for the actuation of the arms 6 and
7 are conveniently constituted, for example, by a right
and left trapezoidal screw.
[0030] The trapezoidal screw 5 is actuated by a bevel
gear pair 8 having a shaft 9 which is provided, at one
end, with a hexagonal hole for the engagement of a hex-
agonal shaft 10, being actuated by a pulley which is in
turn actuated by a gearmotor 11.
[0031] The pulley is designated by the reference nu-
meral 12. The axis of motion of the bevel gear pair is
parallel to the axis of the hollow shaft 3.
[0032] The hexagonal shaft 10 moves axially in order
to engage and disengage the shaft 9 of the bevel gear
pair 8. Such axial movement is ensured by an electro-
magnet 13.
[0033] The arms 6 and 7 each support a plate, desig-
nated by the reference numerals 15 and 14, respective-
ly.
[0034] At least one of the two plates, for example the
plate 14, in the initial position is arranged downward and
horizontally and can slide freely on a pair of guiding
stems 16 so as to be extracted in order to facilitate the
loading/unloading of the cans of lacquer. Stroke limiting
means 28 allow to lock the lower plate 14 both in the
extraction position for loading the can and in the retrac-
tion position for removing the can.
[0035] The upper plate 15 is instead keyed to a pulley
17 which is driven by means of a belt (not shown) by
another pulley 18 which is in turn keyed to another shaft
19 which has for example a hexagonal cross-section
and to the end of which a bevel pinion 20 is rigidly fixed.
[0036] The bevel pinion 20 meshes with a fixed bevel
gear 21 which is bolted to the flanged sleeve 2.
[0037] The upper plate 15 is fixed to a sliding shaft
24, and a cam 22 is arranged at the opposite end of said
shaft 24 with respect to the plate; such cam is designed
to excite sensor means 23, conveniently constituted for
example by a proximity sensor.
[0038] Motion is transmitted from the pulley 17 to the
plate 15 when, under the action of a compression force,
a shaft 25, which is coaxial to the shaft 24 and is rigidly
coupled to the pulley 17, presses, together with the shaft
24, against a disk 26 of material having a high friction
coefficient, which rigidly couples the two shafts.
[0039] With reference to the figures, the operation of
the agitator apparatus according to the invention is as
follows.
[0040] After a can of paint or lacquer has been placed
on the plate 14, being extracted along the guides 16,
such plate is pushed inside the apparatus.
[0041] This operation occurs while the guides 4 are in
a vertical position. The correct position is determined by
a photosensor.
[0042] The hexagonal shaft 10 is inserted in the hex-
agonal slot of the shaft 9 of the bevel gear pair 8 by virtue
of the action of the electromagnet 13.
[0043] Once it has engaged the shaft 9, the hexagonal
shaft 10 starts to turn, actuated by the gearmotor 11, by
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way of the pulley 12.
[0044] The motion is transmitted to the bevel gear pair
8, which turns the right and left trapezoidal screw 5,
thereby closing or opening the arms 6 and 7. The arms
close until the plates 14 and 15, with a symmetrical mo-
tion, abut against the opposite end surfaces of the can
of lacquer or paint. The upper plate 15, under the com-
pression action, performs a short vertical stroke with re-
spect to its arm 6, so that the cam 22 excites the prox-
imity microswitch 23. The microswitch provides the
clearance signal indicating that a can of color is clamped
between the two plates 14 and 15; thereafter, the hex-
agonal shaft 10 disengages from the shaft 9.
[0045] The hollow shaft 3, actuated by the belt drive,
starts to turn and during the rotation the bevel pinion 20
rolls along the fixed bevel gear 21, thus imparting a ro-
tary motion to the hexagonal shaft 19, to the pulley 18
(keyed on the shaft 19) and, by way of a belt, to the pul-
ley 17 and therefore to the upper plate 15 and to the can
of lacquer or paint.
[0046] In this manner, the can has two simultaneous
rotary motions: one with respect to the horizontal axis
of the hollow shaft 3 and one with respect to the longi-
tudinal axis of the can.
[0047] After a preset time has elapsed, the hollow
shaft 3 ceases to turn and stops in the initial position
again. At this point the shaft 10 again engages the slot
of the shaft 9 in order to act on the bevel gear pair 8 and
open the plates 14 and 15, so as to allow to remove the
can of lacquer or paint, whose content is by then per-
fectly mixed and amalgamated by the above described
rotary motions.
[0048] In this manner, the can of lacquer or paint is
turned exclusively in the presence of the clearance sig-
nal indicating that the arms 6 and 7, with the correspond-
ing plates 15 and 14, have clamped around the can
whose content is to be mixed.
[0049] Moreover, the sliding of the lower plate on the
guides 16 allows to perform easy loading/unloading of
the can of lacquer or paint to be processed.
[0050] In practice it has been found that the apparatus
according to the invention fully achieves the intended
aim and objects, since it allows to move the can of lac-
quer or paint on two mutually perpendicular axes with
simultaneous rotary motions in which the rotary motion
about the axis of the hollow shaft of the agitator appa-
ratus can be performed only when the arms of the ap-
paratus have abutted against the opposite end surfaces
of the can whose content is to be mixed.
[0051] The apparatus thus conceived is susceptible
of numerous modifications and variations, all of which
are within the scope of the appended claims; all the de-
tails may furthermore be replaced with other technically
equivalent elements.
[0052] In practice, the materials used, so long as they
are compatible with the specific use, as well as the di-
mensions, may be any according to requirements and
to the state of the art.

[0053] The disclosures in Italian Patent Application
No. MI2000A000208 from which this application claims
priority are incorporated herein by reference.
[0054] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. An agitator apparatus for mixing lacquers, paints
and the like, characterized in that it comprises a
supporting frame inside which a sleeve is fixed, said
sleeve accommodating a hollow shaft being suita-
ble to transmit a rotary motion, about its own axis,
to two arms provided with respective plates which
are suitable to abut against a can which contains
lacquer or paint to be mixed; two sliding guides for
said arms, arranged so as to be rigidly coupled to
said hollow shaft; actuation means for the sliding of
said arms along said two guides, which can be ac-
tuated when said hollow shaft is not rotating, said
actuation means comprising screw means which
are arranged parallel to said two guides and are ac-
tuated by a bevel gear pair which is in turn actuated
by a first shaft, in which a second shaft is suitable
to engage with an axial movement determined by
the action of electromagnet means.

2. The apparatus according to claim 1, characterized
in that said first and second shafts are arranged so
that their axes are parallel to the axis of said hollow
shaft, said second shaft being actuated by a gear-
motor.

3. The apparatus according to claim 2, characterized
in that it comprises means which are suitable to ac-
tuate said arms with a rotary motion about the axis
of said can of lacquer or paint clamped between the
respective plates of said arms.

4. The apparatus according to one or more of the pre-
ceding claims, characterized in that said means for
actuating the arms with a rotary motion about the
axis of said can comprise additional screw means
which have, at one end, a bevel pinion suitable to
engage a bevel gear which is rigidly coupled to said
sleeve, a first pulley being rigidly coupled to said
additional screw means, a second pulley being rig-
idly coupled to one of said plates, for the transmis-
sion of the rotary motion of said additional screw
means from said first pulley to said second pulley,
and from said second pulley to said one of said
plates.
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5. The apparatus according to one or more of the pre-
ceding claims, characterized in that the plate of said
two plates that is suitable to be driven by said addi-
tional screw means is fixed to a sliding shaft, a cam
element being arranged at the opposite end of said
shaft respect to the plate, said cam element being
suitable to excite a proximity sensor, an additional
shaft being arranged coaxially to said sliding shaft
and being suitable to be rigidly coupled to said slid-
ing shaft by interposing a disk made of a material
which has a high friction coefficient when said arm
is pushed against the upper surface of said can.

6. The apparatus according to one or more of the pre-
ceding claims, characterized in that said first pulley,
which is rigidly coupled to said additional screw
means, and said second pulley, on which said plate
is keyed, are actuated by way of a belt.

7. The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises at
least one motor which is suitable to turn said hollow
shaft.

8. The apparatus according to one or more of the pre-
ceding claims, characterized in that said screw
means comprise a right and left trapezoidal screw.

9. The apparatus according to one or more of the pre-
ceding claims, characterized in that said first shaft
of said means for the actuation of the two arms for
opening/closure along said screw means has, at the
opposite end with respect to the end where said
bevel gear pair is provided, a slot allowing the en-
gagement of said second shaft, which is hexagonal.

10. The apparatus according to one or more of the pre-
ceding claims, characterized in that said sleeve is
provided with a flange having a hole inside which
said second shaft can slide freely in order to engage
or disengage from said first shaft for the movement
of said two arms along said guides.

7 8



EP 1 123 732 A2

6



EP 1 123 732 A2

7



EP 1 123 732 A2

8


	bibliography
	description
	claims
	drawings

