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(54) System for surface chemical or electrochemical treatment of small metal parts

(57) A system for surface chemical or electrochemical treatment of small metal parts, comprising a frame supporting
a plurality of tanks (2) arranged in succession, each associated with a corresponding receptacle (10) for containing the
parts, each receptacle (10) being rigidly supported by a corresponding shaft (11) rotating about itself and having means
for driving its rotation that can be switched between a first operating mode, in which they are programmed to carry out
a reiterated oscillation of the shaft (11) with a first rotation angle (α) for subjecting the parts present in the receptacle
(10) to mechanical shaking, and a second operating mode in which they are programmed to carry out a rotation of the
shaft (11) with a second rotation angle (β) that is greater than the first rotation angle (α) so as to bring the receptacle
(10) into a position for unloading the parts present therein.
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Description

[0001] The present invention relates to a system for
surface chemical or electrochemical treatment of small
metal parts, for example, but not necessarily, a cata-
phoretic and electrolytic electrodeposition system for
small metal parts.
[0002] In a cataphoretic and electrolytic electrodepo-
sition system, upstream of the electrodeposition station
there is a series of treatment stations which subject the
small metal parts to a succession of treatments serving
to prepare the small metal parts for electrodeposition.
[0003] Such treatment stations, for example degreas-
ing and washing stations, are defined by a succession
of tanks which have a specific bath according to the type
of pretreatment.
[0004] At present, in order to move the small metal
parts from one tank to the next, the small metal parts are
generally positioned in a perforated receptacle that is im-
mersed in a tank for the period necessary for the required
treatment and then transferred into the subsequent tank
by means of a special robotized arm having two vertical
and horizontal translation axes.
[0005] The receptacle is generally a cylindrical barrel
with a horizontal axis positionable in the tanks, where it
is rotatably supported on its axis so as to carry out a
number of 360° rotations.
[0006] The barrel has a longitudinal mouth fashioned
along its side wall for access of the parts, a removable
cover for closing off its access mouth, and external rota-
tion pins at its base which are engageable in a specific
device for drawing it in rotation.
[0007] A system for feeding small metal parts such as
the one described has several drawbacks.
[0008] Firstly, a considerable amount of the bath re-
mains attached to the container extracted from the bath
of a tank and the container carries it along with it and
introduces it into the next tank, with a consequent con-
sumption of the bath in the first tank and contamination
of the bath in the next tank. In short, this makes it nec-
essary not only to replenish the bath in the first tank but
also to replace the bath in the next tank when the con-
tamination exceeds a certain limit that undermines cor-
rect execution of the treatment. If the treatment consists
in washing, this means a constant replenishment of wa-
ter.
[0009] Secondly, the construction of the container is
rather complicated because it necessarily requires a cov-
er to prevent the parts from falling out during the complete
rotation of the container, a system for closing the cover,
and a system for coupling to the device for drawing it in
rotation.
[0010] Thirdly, the inclusion of a robotized arm that
moves vertically and horizontally along the feed direction
of the parts leads to a further complication in terms of the
system’s construction and the availability of free space
for carrying out the movements.
[0011] The technical task of the present invention is

thus to provide a system for surface chemical or electro-
chemical treatment of small metal parts makes it possible
to eliminate the aforementioned technical drawbacks of
the prior art.
[0012] Within the scope of this technical task, one ob-
ject of the invention is to provide a system for surface
chemical or electrochemical treatment of small metal
parts which enables a substantial reduction in the con-
sumption of treatment baths and/or of water in the baths.
[0013] Another object of the invention is to provide a
system for surface chemical or electrochemical treat-
ment of small metal parts which is highly efficient and
simple and economical in construction.
[0014] Yet another object of the invention is to provide
a system for surface chemical or electrochemical treat-
ment of small metal parts that is versatilely adaptable to
applications of different types, particularly to particularly
to coating by cataphoresis, treatments suitable for im-
parting corrosion resistance, brilliance, and abrasion re-
sistance, and surface activation and passivation treat-
ments.
[0015] The technical task, as well as these and other
objects of the present invention are achieved by providing
a system for surface chemical or electrochemical treat-
ment of small metal parts, comprising a frame supporting
a plurality of tanks arranged in succession, characterized
in that each has associated with it a corresponding re-
ceptacle for containing the parts and having a plurality
of passage holes for a treatment bath with which the tank
can be filled, each receptacle being rigidly supported by
a corresponding shaft rotating about itself and having
means for driving its rotation that can be switched be-
tween a first operating mode, in which they are pro-
grammed to carry out a reiterated oscillation of the shaft
with a first rotation angle for subjecting the parts present
in the receptacle to mechanical shaking, and a second
operating mode in which they are programmed to carry
out a rotation of the shaft with a second rotation angle
that is greater than the first rotation angle so as to bring
the receptacle into a position for unloading the parts
present therein.
[0016] Advantageously, the successive tanks are sep-
arated by delimiting walls that have a base part and an
upper part that is bent relative to the base part in a direc-
tion opposite the one in which the parts are fed through
the succession of the tanks. Moreover, the rotation shaft
of the receptacle is disposed above the respective tank
in a rearward position relative to the base part of the
delimiting wall.
[0017] Preferably, the rotation shaft of the receptacle
is disposed substantially on the extension of the upper
part of the delimiting wall.
[0018] Advantageously, the consumption of treatment
liquid is extremely reduced due to the fact that each re-
ceptacle, in the unloading position, is not immersed in
the subsequent tank, which simply has the receptacle
positioned over it for the time necessary to complete the
transfer of the parts to the subsequent receptacle. Fur-
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thermore, preferably in the unloading position, the recep-
tacle is also positioned over the corresponding tank into
which, therefore, at least part of the treatment liquid re-
maining in the receptacle is conveyed as it drips through
the holes of the receptacle.
[0019] The savings in the consumption of the treatment
liquid used to treat the parts are twofold: the transfer,
from one tank to another, of the treatment liquid - which
impregnates the receptacle once it is extracted from the
tank - is limited and the contamination of one bath with
the treatment liquid of the upstream bath is limited. For
example, if a first tank contains a degreasing bath and
the subsequent tank a washing bath, the savings sub-
stantially derive from the fact of not immersing the recep-
tacle impregnated with the degreasing solution in the
washing bath, taking into account the fact that the recep-
tacle generally has a considerable size and consequently
a large surface area impregnated with the degreasing
solution.
[0020] The special solution adopted makes it possible
to avoid providing for a robotized arm and thus results in
a simplification in the system’s construction and a reduc-
tion in its overall dimensions and cost.
[0021] The productivity of the system is likewise im-
proved thanks to the coordinated actuation of the shafts
of the various tanks during the performance of the various
treatments and for transferring parts from one receptacle
to another.
[0022] Other features of the present invention are also
defined in the claims hereunder.
[0023] Additional features and advantages of the in-
vention will become more apparent from the description
of a preferred, but not exclusive embodiment of the sys-
tem for surface chemical or electrochemical treatment of
small metal parts according to the invention, illustrated
by way of non-limiting example in the appended draw-
ings, in which:

figure 1 shows a rear schematic view of one part of
the system;
figure 2a shows a side elevation view of the system
part in figure 1,
from which part of the tank support frame has been
removed for the sake of clarity, and in which the re-
ceptacles are illustrated in the various achievable
operating positions;
figure 2b shows a side elevation view of the system
part in figure 1, from which part of the tank support
frame has been removed for the sake of clarity, dur-
ing treatment of the parts in the containers positioned
in the two adjacent tanks, wherein the receptacle on
the right is at the initial end of its oscillation stroke in
the first operating mode and the receptacle on the
left is at the final end of its oscillation stroke in the
first operating mode;
figure 2c shows a side elevation view of the system
part in figure 1, from which part of the tank support
frame has been removed for the sake of clarity, in

which the receptacle is at the terminal end of its ro-
tation in the second operating mode and the recep-
tacle on the left associated with the subsequent tank
is at the terminal end of its oscillation stroke in the
first operating mode, in a suitable position for receiv-
ing parts from the upstream receptacle;
figure 3 shows a perspective view of a specific con-
struction for a receptacle.

[0024] With reference to the aforementioned figures,
only one part of a system for surface chemical or elec-
trochemical treatment of small parts is shown, for exam-
ple, but not necessarily, a galvanic treatment system.
[0025] In particular, there is shown a section of the sys-
tem upstream of the station for galvanically treating the
parts, where the parts are prepared for the galvanic treat-
ment by means of treatments, in sequence, of degreas-
ing, washing, activation and phosphating, which can be
performed by conveying the parts forward through a plu-
rality of open-top tanks arranged in succession, each fill-
able with a specific treatment liquid.
[0026] The treatment bath in one tank can be the same
as or different from the treatment bath in the tank adja-
cent.
[0027] Of the treatment tanks, only 2 adjacent ones
are illustrated by way of example in the drawings.
[0028] The number of tanks can obviously vary accord-
ing to need, as can the treatment baths.
[0029] All of the tanks 2 are supported by a frame which
has a horizontally disposed longitudinal resting base 3
for the tanks and vertical shoulders 4, 4’ that extend along
the longitudinal sides of the resting base 3.
[0030] All of the tanks in the system are entirely con-
fined within the longitudinal compartment delimited be-
tween the shoulders 4, 4’ of the frame and in particular
they follow one another in a straight line in the longitudinal
direction of this compartment.
[0031] The tank 2 comprises a rear vertical wall 5 ori-
ented transversely to the longitudinal axis of the frame,
a front vertical wall 6 opposite the rear wall 5 and oriented
transversely to the longitudinal axis of the frame, a first
lateral vertical wall 7 oriented parallel to the longitudinal
axis of the frame, a second lateral vertical wall 8 opposite
the first side wall 7 and oriented parallel to the longitudinal
axis of the frame, and a quadrangular bottom wall 9 from
whose perimeter sides the walls 5, 6, 7 and 8 extend.
[0032] The front wall 6 has an upper part 6a bent to-
ward the rear wall 5. The front wall 6 of one tank 2 coin-
cides with the rear wall 5 of the subsequent tank 2. The
side walls 7 of the tanks 2 are mutually coplanar and of
equal height, just as the side walls 8 of the tanks 2 are
mutually coplanar and of equal height.
[0033] Each tank 2 has associated with it a correspond-
ing receptacle 10 for containing the parts.
[0034] Each receptacle 10 is rigidly supported by a cor-
responding shaft 11 rotating about itself.
[0035] Each receptacle 10 comprises, specifically, a
quadrangular bottom wall 12 from whose perimeter sides
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extend a rear wall 13, a front wall 14, and two opposite
side walls 15 and 16.
[0036] The rear wall 13 has a lower height than that of
the front wall 14 relative to the bottom wall 12. The side
walls 15, 16 are vertical and parallel to the longitudinal
axis of the compartment defined by the frame.
[0037] The free edge of the walls 13, 14, 15 and 16
delimits a mouth 17 for loading and unloading the parts.
[0038] The walls 13, 14, 15 and 16 have a plurality of
calibrated holes 18 passing through their thickness to
permit the passage of the treatment liquid from the inside
to the outside of the receptacle 10 and vice versa.
[0039] The holes 18 can be distributed over the entire
extent of the walls 13,14, 15 and 16 or located in some
areas thereof.
[0040] Each shaft 11 has corresponding means for
driving its rotation that can be switched between a first
and a second operating mode.
[0041] The driving means preferably comprise a gear
motor 19 connected to one end of the shaft 11.
[0042] In first operating mode the driving means are
programmed to carry out a reiterated oscillation of the
shaft 11, with a first rotation angle α, between two angular
reference positions identified by planes r and s passing
through the geometric axis A of the shaft 11, so as to
subject the parts present in the receptacle 10 to mechan-
ical shaking.
[0043] In the second operating mode, the driving
means are programmed to carry out a rotation of the shaft
11, with a second rotation angle β that is greater than the
first rotation angle α, between the angular reference po-
sition identified by the plane r and an angular reference
position identified by a plane t passing through the geo-
metric axis A of the shaft 11, so as to bring the receptacle
10 into a position for unloading the parts present therein.
[0044] In the specific case illustrated, the angular ref-
erence position of the shaft 11 identified by the plane r
represents the starting end for executing both the first
rotation angle α and the second rotation angle β. The
first rotation angle α, and the second rotation angle β are
thus executed with an opposite direction of rotation start-
ing from the angular reference position identified by the
plane r.
[0045] The shaft 11 is disposed in such a way that ir-
respective of the angular position assumed during exe-
cution of the first rotation angle α, the corresponding re-
ceptacle 10 is positioned in the corresponding tank 2 with
the loading and unloading mouth 17 above the bottom
wall 12.
[0046] The shaft 11 is also disposed in such a way that,
on completion of the second rotation angle β, the corre-
sponding receptacle 10 will assume a tipped over posi-
tion wherein the mouth 17 is below the bottom wall 12
and set over the subsequent tank 2 so as to transfer the
parts by a gravity-induced fall into the receptacle 10 of
the subsequent tank 2.
[0047] In the tipped over position assumed upon com-
pletion of the second rotation angle β, the receptacle 10

will be completely outside the corresponding tank 2.
[0048] Each shaft 11 is orientated horizontally and
transversely to the direction of alignment of the tanks 2.
[0049] Each shaft 11 is in particular disposed above
the tank 2 of the receptacle 10 it is associated with, in a
position adjacent to the subsequent tank 2.
[0050] All of the shafts 10 are fixed to the shoulders 4,
4’ of the support frame and all lie in a same horizontal
plane.
[0051] Each the shaft 11 is positioned externally to the
corresponding receptacle 10 and, more precisely, has a
fastening plate 21 for the side wall 14 of the correspond-
ing receptacle 10.
[0052] The disposition of the shaft 11 is such that, in
the tipped over position assumed upon completion of the
second rotation angle β of the shaft 11, the corresponding
receptacle 10 has one part positioned over the corre-
sponding tank 2 and one part, including the mouth 17,
positioned over the subsequent tank 2.
[0053] In the specific constructive solution adopted for
the receptacle 10, a perforated pipe 20 is provided inside
it for loading the treatment bath, connected to a line for
recirculating the treatment bath the tank is filled with.
[0054] The perforated pipe 20 is supported between
the shoulders 15, 16 of the receptacle and extends rec-
tilinearly in a direction parallel to the shaft 11.
[0055] The receptacle 10 also has associated with it
an internal compressed air nozzle (not shown) to assist
the mechanical shaking of the parts during the treatment
in the treatment bath and detachment from the walls of
the receptacle during unloading. Different constructive
solutions are obviously conceivable for the receptacle
10, all falling within the scope of the present invention.
[0056] For example, the treatment bath can also be
loaded into the receptacle 10 through the holes 18 of the
walls 12, 13, 14, 15, 16 of the receptacle 10, as occurs
for unloading.
[0057] The operation of the system is briefly as follows.
[0058] Initially, the first receptacle 10 associated with
the first tank 2 in the succession of tanks 2 is set in a
parts loading position in which the corresponding shaft
11 is stationary in the angular reference position indicat-
ed by the plane r. A suitable external hopper (not shown)
loads the parts into this first receptacle 10.
[0059] After the parts have been loaded, the driving
means of the rotation shaft 11 of the first receptacle 10
are activated in the first operating mode, wherein the ro-
tation shaft 11 of the first receptacle 10 rotates from the
angular reference position indicated by the plane r to the
angular reference position indicated by the plane s, then
carries out a reverse rotation from the angular reference
position indicated by the plane s to the angular reference
position indicated by the plane r, and repeats this oscil-
lation cycle a certain number of times. In this first oper-
ating mode, the amplitude of the angular oscillation of
the first receptacle 10 is such that the first receptacle 10
remains partially immersed below the level of the liquid
the first tank 2 is filled with and maintains the mouth 17
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always above the bottom wall 12 in such a way as to
subject to the parts contained inside it to mechanical ag-
itation without the risk of them falling out while they are
immersed in the treatment bath. In order to best exploit
all of available space inside the tank 2, in the angular
reference position of the shaft 11 identified by the plane
s, the receptacle 10 is positioned with its front wall 14
adjacent to the inner side of the bent part 6a of the front
wall 6 of the tank 2 so as to amplify the first oscillation
angle α, and hence the effect of mechanical agitation on
the parts, to the maximum degree.
[0060] By way of example, the first rotation angle is
comprised between 20° and 40°.
[0061] At the end of the time required to carry out the
treatment in the bath of the first tank 2, the driving means
of the rotation shaft 11 of the first receptacle 10 switch
to the second operating mode and are activated, moving
the rotation shaft 11 of the first receptacle 10 from the
angular reference position indicated by the plane r to the
angular reference position indicated by the plane t, in
which the rotation shaft 11 of the first receptacle 10 re-
mains stationary for the time necessary to unload the
parts.
[0062] In the angular reference position of the rotation
shaft 11 of the first receptacle 10 identified by the plane
t, the first receptacle 10 is positioned with its front wall
14 adjacent to the outer side of the bent part 6a of the
front wall 6 of the corresponding tank 2 so as to make it
possible for the parts to be unloaded in the front area of
the subsequent tank 2.
[0063] By way of example, the second rotation angle
is comprised between 130° and 140°.
[0064] In the angular reference position of the rotation
shaft 11 of the first receptacle 10 indicated by the plane
t, the first receptacle 10 is tipped over with its mouth 17
set over the subsequent second tank 2. In this phase,
the rotation shaft 11 of the subsequent second receptacle
10 associated with the subsequent second tank 2 re-
mains stationary in the angular reference position indi-
cated by the plane r, in which the second receptacle 10
receives the mouth 17 of the first receptacle 10 in its own
mouth 17 so that the transfer of the parts from the first
receptacle 10 to the second receptacle 10 can take place
by a gravity-induced fall: in particular, the falling parts
slide along the front downward-inclined wall 14 of the first
receptacle 10 and then along the rear wall 13 of the sec-
ond receptacle 10, which is also inclined downward.
[0065] After the transfer of the parts, the driving means
of the rotation shaft 11 of the first receptacle 10 are ac-
tivated so as to rotate it in the opposite direction up to
the angular reference position for receiving a load of new
parts to be treated, identified by the plane r, while the
driving means of the rotation shaft 11 of the second re-
ceptacle 10 are activated in the first operating mode,
wherein the rotation shaft 11 of the second receptacle
10 rotates from the angular reference position indicated
by the plane r to the angular reference position indicated
by the plane s, then carries out a reverse rotation from

the angular reference position indicated by the plane s
to the angular reference position indicated by the plane
r, and repeats this oscillation cycle a certain number of
times so as to subject the parts previously treated in the
first tank 2 to the second treatment in the second tank 2.
[0066] The parts are thus made to advance from one
tank 2 to the subsequent tank 2 and up to the last tank
2, from which they are transferred to the station where
the galvanic treatment will take place.
[0067] The treatment tanks and associated recepta-
cles as described above can also obviously be down-
stream of the galvanic treatment station.
[0068] It should be noted that the system achieves a
considerable reduction in the consumption of treatment
baths and washing water, with a consequent decrease
in supply, purification and disposal costs.
[0069] The sequential treatment of small metal parts
through the tanks of the system of the present invention
can be easily automated and managed without complex,
careful checks by specialized personnel. To this end it is
simply necessary to coordinate the treatment, loading
and unloading times among the various tanks and to co-
ordinate, accordingly, the programming of the driving
means in rotating the rotation shafts of the receptacles.
[0070] The cost of treatment is extremely lower than
with traditional treatments, also by virtue of the decrease
in the cost of labour tied to a simpler management of the
system.
[0071] Advantageously, the same system can be used,
with the sole replacement of the treatment baths, in var-
ious types of applications that involve a chemical or elec-
trochemical treatment of small metal parts.
[0072] The system for surface chemical or electro-
chemical treatment of small metal parts thus conceived
is susceptible of numerous modifications and variants,
all falling within the scope of the inventive concept; more-
over, all the details may be replaced with technically
equivalent elements.
[0073] In practice, all of the materials used, as well as
the dimensions, can be any whatsoever according to
need and the state of the art.

Claims

1. A system for surface chemical or electrochemical
treatment of small metal parts, comprising a frame
supporting a plurality of tanks (2) arranged in suc-
cession, each tank (2) being associated with a cor-
responding receptacle (10) for containing the parts
and having a plurality of passage holes (18) for a
treatment bath with which the tank (2) can be filled,
each receptacle (10) being rigidly supported by a
corresponding shaft (11) rotating about itself and
having means for driving its rotation, characterized
in that said rotation driving means can be switched
between a first operating mode, in which they are
programmed to carry out a reiterated oscillation of
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the shaft (11) with a first rotation angle (α) for sub-
jecting the parts present in the receptacle (10) to
mechanical shaking, and a second operating mode
in which they are programmed to carry out a rotation
of the shaft (11) with a second rotation angle (β) that
is greater than the first rotation angle (α) so as to
bring the receptacle (10) into a position for unloading
the parts present therein, and in that the successive
tanks are separated by delimiting walls (6) that have
a base part and an upper part (6a) that is bent relative
to the bottom part in a direction opposite the one in
which the parts are fed through the successive tanks
(2), the rotation shaft (11) of the receptacle being
disposed above the respective tank (2) in a rearward
position relative to the base part of the delimiting wall
(6).

2. The system for surface chemical or electrochemical
treatment of small metal parts according to the pre-
ceding claim, characterized in that the rotation
shaft of the receptacle is disposed substantially on
the extension of the upper part (6a) of the delimiting
wall (6).

3. The system for surface chemical or electrochemical
treatment of small metal parts according to either
one of the preceding claims, wherein the receptacle
(10) has a bottom wall (12) and a mouth (17) for
loading and unloading parts opposite the bottom wall
(12), characterized in that in the first operating
mode said receptacle (10) is disposed in the tank (2)
with which it is associated with its mouth (17) above
the bottom wall (12).

4. The system for surface chemical or electrochemical
treatment of small metal parts according to the pre-
ceding claim, characterized in that in the second
operating mode, upon the completion of said second
rotation angle (β) of the shaft (11), said receptacle
(10) assumes a tipped over position wherein its
mouth (17) is below the bottom wall (12) and set over
the subsequent tank (2) so as to transfer the parts
by a gravity-induced fall into the receptacle (10) of
the subsequent tank (2).

5. The system for surface chemical or electrochemical
treatment of small metal parts according to the pre-
ceding claim, characterized in that in said tipped
over position assumed upon the completion of said
second rotation angle (β), said receptacle (10) is po-
sitioned completely outside the tank (2) it is associ-
ated with.

6. The system for surface chemical or electrochemical
treatment of small metal parts according to any pre-
ceding claim, characterized in that the tanks (2)
follow each other in a horizontal straight line.

7. The system for surface chemical or electrochemical
treatment of small metal parts according to the pre-
ceding claim, characterized in that said shaft (11)
is orientated horizontally and transversely to the di-
rection of alignment of the tanks (2).

8. The system for surface chemical or electrochemical
treatment of small metal parts according to any pre-
ceding claim, characterized in that the shaft (11) is
disposed externally to the receptacle (10).

9. The system for surface chemical or electrochemical
treatment of small metal parts according to any pre-
ceding claim, characterized in that said receptacle
(10) internally supports a perforated pipe (20) for
loading the treatment bath, said loading pipe (20)
being connected to a recirculation line for the treat-
ment bath the tank (2) is filled with.

10. The system for surface chemical or electrochemical
treatment of small metal parts according to any pre-
ceding claim, characterized in that said driving
means comprise a gear motor (19) connected to one
end of said shaft (11).

11. The system for surface chemical or electrochemical
treatment of small metal parts according to the pre-
ceding claim, characterized in that said receptacle
(10) has associated with it an internal compressed
air nozzle to assist the mechanical shaking of parts
during treatment in the treatment bath.
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