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PLANT FOR PAINTING PIPES, IN PARTICULAR PIPES FOR TUBULAR ELECTRIC MOTORS

A plant for painting pipes (2), in particular pipes

(2) for tubular electric motors, has an input station (3) for
the entry of the pipes (2) to be painted into the plant, an
output station (14) for the exit of the painted pipes (2)
from the plant, a painting station (12) for the pipes (2), a
first conveying unit (6) to feed the pipes (2) starting from
the input station (3), a second conveying unit (16) to feed
the pipes (2) through the painting station (12), and a first
transfer station (18) to connect the first conveying unit
(6) and the second conveying unit (16) to one another
and transfer the pipes (2) from the first conveying unit (6)
to the second conveying unit (16).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102023000003477 filed on
February 27, 2023, the entire disclosure of which is in-
corporated herein by reference.

TECHNICAL FIELD

[0002] The presentinventionrelatestoa plantfor paint-
ing pipes, in particular pipes for tubular electric motors.

BACKGROUND

[0003] In particular, the present invention relates to a
painting plant of the type comprising an input station for
the entry of the pipes to be painted into the plant; an
output station for the exit of the painted pipes from the
plant; a painting station for powder painting an outer sur-
face of the pipes; at least one washing station for the
pipes mounted between the input station and the painting
station; and a polymerization station mounted between
the painting station and the output station for the polym-
erization of the powder paint applied to the pipes.
[0004] The plant further comprises a conveying unit,
which extends along aring path and is configured to move
the pipes forward from the input station to the output sta-
tion through the washing station, the painting station, and
the polymerization station.

[0005] Generally, the conveying unit comprises a plu-
rality of carriages, each of which is movable along the
ring path and is equipped with a plurality of holding rods.
[0006] Each holding rod projects downwards from its
carriage and is provided with a closing cap, which is con-
figured to engage within an upper end of the pipe and
cooperates with a leaf spring mounted along the holding
rod to hold the pipe.

[0007] The holding rod is tubular in shape and is con-
nected to a pneumatic supply device to blow compressed
air into the pipe and prevent the paint from reaching an
inner surface of the pipe.

[0008] Since the number of carriages and holding rods
is relatively high and the holding rods are relatively com-
plex and expensive, the well-known plants of the type
described above for painting pipes, in particular pipes for
tubular electric motors, have some drawbacks mainly
due to the fact that the conveying unit is relatively com-
plex and expensive.

[0009] In addition, the well-known plants of the type
described above for painting pipes, in particular pipes for
tubular electric motors, have the additional drawback that
the closing caps do not allow the correct washing of the
inner surface of the pipes.
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SUMMARY

[0010] The object of the presentinvention is to provide
a plant for painting pipes, in particular pipes for tubular
electric motors, which is free from the drawbacks de-
scribed above and simple and inexpensive to produce.
[0011] According to the present invention, a plant for
painting pipes, in particular pipes for tubular electric mo-
tors, is provided as claimed in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate a non-limiting embodiment thereof, wherein:

Figure 1is a schematic plan view, with parts removed
for clarity, of a preferred embodiment of the plant of
the present invention;

Figures 2 and 3 are two schematic side views, with
parts removed for clarity, of a detail of the plant in
Figure 1;

Figure 4 is a schematic plan view, with parts removed
for clarity, of the detail in Figures 2 and 3; and
Figure 5 is a schematic perspective view, with parts
removed for clarity, of a detail in Figures 2, 3, and 4.

DESCRIPTION OF EMBODIMENTS

[0013] With reference to Figure 1, number 1 indicates,
as awhole, a plant for painting pipes 2, in particular pipes
for tubular electric motors.

[0014] The plant 1 comprises, in succession and in or-
der, an input station 3 for the entry of the pipes 2 into the
plant 1; a washing station 4 for the washing of the pipes
2; and a drying station 5 for the drying of the pipes 2.
[0015] The plant 1 is further provided with a first con-
veying unit 6 comprising aguide device 7 extending along
a ring-closed path P1 through the stations 3, 4, and 5,
and a plurality of support devices 8 distributed along the
device 7 and movable along the path P1.

[0016] Each device 8 comprises a bracket 9, which
projects downwards from the device 7, is substantially
C-shaped, and is coupled in a known manner to the de-
vice 7 to move along the path P1.

[0017] The bracket 9 has a lower crosspiece 10 sub-
stantially horizontal and transverse to the path P1 and is
provided with a plurality of support pins 11, which are
parallel to each other, are distributed along the cross-
piece 10, project upwards from the crosspiece 10 and
are configured to receive and hold respective pipes 2 by
gravity.

[0018] The plant 1 further comprises a painting station
12 for powder painting an outer surface of the pipes 2; a
polymerization station 13 for stabilizing the powder paint
applied to the outer surface of the pipes 2; and an output
station 14 for the exit of the pipes 2 from the plant 1.
[0019] Theplant1isalso provided with a paintingbooth
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15 mounted in the station 12, a second conveying unit
16 to move the pipes 2 forward through the station 12,
and a third conveying unit 17 to move the pipes 2 forward
through the stations 13 and 14.

[0020] The unit 16 is connected to the unit 6 at a first
transfer station 18 and to the unit 17 at a second transfer
station 19, and comprises a first conveyor device 20 con-
nected to the unit 6 at the station 18, a second conveyor
device 21 connected to the unit 17 at the station 19, and
a third transfer station 22 to connect the devices 20 and
21 together.

[0021] The device 20 has a portal 23 provided with a
guiding side member 24 mounted below the brackets 9
parallel to a horizontal direction 25; a horizontal slide 26
slidably coupled to the side member 24 to make straight
movements, in relation to the side member 24, between
the stations 18 and 22 in direction 25; and a vertical slide
27 coupled to the slide 26 to move, in relation to the slide
26, in a vertical direction 28 transverse to direction 25
between a raised position and a lowered position.
[0022] The slide 27 supports a pair of gripping jaws 29,
which are arranged, in use, on opposite sides of the
crosspiece 10 of the bracket 9 arranged right then in the
station 18, and are hinged to the slide 27 to rotate around
respective fulcrum axes 30 parallel to direction 25.
[0023] The jaws 29 are moved around their axes 30
between a clamping position and a release position of
the pipes 2 by means of respective actuator cylinders 31,
each of which is hinged to the slide 27 and has an output
rod 32 hinged to its jaw 29.

[0024] Each jaw 29 has a plurality of seats 33 of sem-
icylindrical shape, which are aligned with each other in
direction 25, are equal in number to the number of pins
11 of a support device 8, and cooperate with the corre-
sponding seats 33 of the other jaw 29 to disengage the
pipes 2 from the pins 11 of the support device 8 arranged
right then in the transfer station 18.

[0025] The device 21 comprises a portal 34 provided
with a guiding side member 35 extending between the
stations 19 and 22 parallel to direction 25; a horizontal
slide 36 slidably coupled to the side member 35 to make
straight movements, in relation to the side member 35,
between the stations 19 and 22 in direction 25; and a
vertical slide 37 coupled to the slide 36 to move, in relation
to the slide 36, between a raised position and a lowered
position in direction 28.

[0026] The slide 37 supports a plurality of well-known
holding rods 38, which are equal in number to the number
of pins 11 of a support device 8, and therefore to the
number of seats 33 of a jaw 29, are aligned with each
other in direction 25, and project downwards from the
slide 37 in direction 28.

[0027] Each rod 38 engages and holds a pipe 2 in a
known manner, has a tubular shape, and is connected
to a pneumatic device under pressure to blow com-
pressed air into and through the pipe 2.

[0028] The booth 15 is equipped with a plurality of
painting nozzles 15a configured to apply powder paint to
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the outer surface of the pipes 2, while the compressed
air supplied by the rods 38 through the pipes 2 prevents
the powder paint from adhering to the inner surface of
the pipes 2.

[0029] The booth 15 is further provided with a plurality
of blowing nozzles (not shown) to remove the powder
paint from the rods 38 as they move from the station 19
to the station 22.

[0030] The conveying unit 17 comprises a guide rail
39 extending along a ring-closed path P2 through the
stations 19, 13, and 14, and a plurality of support devices
40 distributed along the rail 39 and movable along the
path P2.

[0031] Each device 40 comprises a substantially hor-
izontal elongated bar 41, which extends transversely to
the rail 39 and is coupled in a known manner to the rail
39 to move along the path P2.

[0032] The bar 41 is provided with a plurality of support
pins 42 parallel to each other, which are equal in number
to the number of rods 38, are distributed along the bar
41, and project upwards from the bar 41 in direction 28.
[0033] As shown in Figure 5, each pin 42 is provided
with a leaf spring 43, which is fixed along the pin 42, and
is configured to receive and hold a respective pipe 2 while
maintaining it at a certain distance from the respective
bar 41.

[0034] In particular, the spring 43 substantially has the
shape of a V with a concavity facing the pin 42, and two
free ends fixed to the pin 42.

[0035] Accordingly, the assembly of the pin 42 and the
spring 43 is configured to hold the pipe 2 only at an inner
surface thereof and to leave an outer surface and the two
end faces of the pipe 2 free.

[0036] The operation of the painting plant 1 will now
be described with reference to a single support device 8
and starting from an instant in which the device 8 in ques-
tion is arranged in the input station 3 to allow the staff in
charge to load a pipe 2 on each support pin 11 of the
respective bracket 9.

[0037] The device 8 in question is moved forward from
the input station 3 through the washing station 4, through
the drying station 5, and into the transfer station 18.
[0038] Atthe station 18, the crosspiece 10 of the brack-
et 9 in question is positioned between the gripping jaws
29 of the conveyor device 20; and the jaws 29 are first
moved by the cylinders 31 to their clamping position and
then lifted by the vertical slide 27 in direction 28 to dis-
engage the pipes 2 from the respective pins 11.

[0039] At this point, the pipes 2 are moved by the hor-
izontal slide 26 along the side member 24 in direction 25
from the station 18 to the station 22, at which station the
pipes 2 are first engaged by the holding rods 38 of the
conveyor device 21 and then lifted in direction 28 and
disengaged from the jaws 29.

[0040] Subsequently, the pipes 2 are moved forward
by the conveyor device 21 in direction 25 first to the paint-
ing booth 15 and then to the transfer station 19, at which
station the slide 37 is first lowered to engage the pipes
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2 onto the support pins 42 and the respective springs 43
of a support device 40 in order to maintain the pipes 2 at
a certain distance from the respective bar 41, and is then
lifted to disengage the rods 38 from the pipes 2.

[0041] Finally, the pipes 2 are moved forward by the
bar 41 along the guide rail 39, through the polymerization
station 13, and into the output station 14; and the rods
38 are moved again from the station 19 to the station 22
to be cleaned by the above mentioned blowing nozzles
(not shown) and be ready for a new operating cycle.
[0042] According to a variant, not shown, the second
conveying unit 16 is defined by a single conveyor device
configured to transfer the pipes 2 from the station 18 to
the station 19 through the painting booth 15.

[0043] The plant 1 has some advantages mainly due
to the fact that:

since the presence of the conveying units 6, 16 and
17 allows a relatively small number of holding rods
38 to be used, the plant 1 is relatively simple and
inexpensive;

since the holding rods 38 are configured to rotate
the pipes 2 around their longitudinal axes, the thick-
ness of the powder paint applied to the pipes 2 is
relatively even and constant over the entire outer
surface of the pipes 2;

the presence of the springs 43 allows to maintain the
pipes 2 at a certain distance from the bars 41, ensure
the correct polymerization of the powder paint ap-
plied in the area of the lower end face of the pipes
2, and prevent the formation of paint encrustations;
the compressed air blown by the holding rods 38
through the pipes 2 ensures that there is no paint on
the inner surface of the pipes 2;

the washing station 4 for washing the pipes 2 uses
a washing product capable of ensuring a salt spray
resistance of at least 500 hours and preventing ox-
idation of the pipes 2 during the storage of the pipes
2; and

since the conveying units 6, 16, 17 are separate from
and independent of each other, their maintenance
and cleaning are relatively simple, fast, and inexpen-
sive.

Claims

1. A plant for painting pipes (2), in particular pipes (2)
for tubular electric motors, the plant comprising an
input station (3) for the entry of the pipes (2) to be
painted into the plant; an output station (14) for the
exit of the painted pipes (2) from the plant; a painting
station (12) for the pipes (2); and a first conveying
unit (6) to feed the pipes (2) starting from the input
station (3); and being characterized in that it further
comprises a second conveying unit (16) to feed the
pipes (2) through the painting station (12) and a first
transfer station (18) to connect said first and second
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conveying units (6, 16) to one another and transfer
the pipes (2) from the first conveying unit (6) to the
second conveying unit (16).

The plant according to claim 1, wherein the first con-
veying unit (6) extends along a first ring-closed path
(P1)through the input station (3) and the first transfer
station (18).

The plant according to claim 1 or 2, wherein the first
conveying unit (6) comprises at least one first car-
riage (9), which is movable between the input station
(3) and the first transfer station (18), and at least one
first pin support element (11) projecting upwards
from the first carriage (9).

The plant according to any one of the preceding
claims, wherein the second conveying unit (16) com-
prises at least one second carriage (36), which is
movable at least through the painting station (12)
and is provided with at least one holding rod (38),
which projects downwards from the second carriage
(36) in order to be engaged inside a pipe (2) and hold
it, has a tubular shape and is connected to a pneu-
matic supply device to blow compressed air into the
pipe (2) itself.

The plant according to claim 4, wherein the painting
station (12) is provided with a cleaning device, in
particular a blowing device, to clean the holding rods
(38) before they engage the pipes (2).

The plant according to any one of the preceding
claims and further comprising a polymerization sta-
tion (13) for the powder paint applied to the pipes
(2), a third conveying unit (17) to feed the pipes (2)
through the polymerization station (13) and a second
transfer station (19) to connect said second and third
conveying units (16, 17) to one another and transfer
the pipes (2) from the second conveying unit (16) to
the third conveying unit (17) .

The plant according to claim 6, wherein the third con-
veying unit (17) extends along a second ring-closed
path (P2) through the second transfer station (19),
the polymerization station (13) and the output station
(14).

The plant according to claim 6 or 7, wherein the sec-
ond conveying unit (16) comprises one single con-
veyor device to transfer the pipes (2) from the first
transfer station (18) to the second transfer station
(19).

The plant according to claim 6 or 7, wherein the sec-
ond conveying unit (16) comprises a first conveyor
device (20) connected to the first conveying unit (6)
in the area of the first transfer station (18), a second
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conveyor device (21) connected to the third convey-
ing unit (17) in the area of the second transfer station
(19) and a third transfer station (22) to connect said
first and second conveyor devices (20, 21) to one
another.

The plant according to claim 9, wherein the second
conveyor device (21) comprises at least one second
carriage (36), which is movable between said second
and third transfer stations (19, 22), and at least one
holding rod (38), which projects downwards from the
second carriage (36) in order to be engaged inside
a pipe (2) and hold it, has a tubular shape and is
connected to a pneumatic supply device to blow
compressed air into the pipe (2) itself.

The plant according to claim 9 or 10, wherein the
first conveyor device (20) comprises at least one
third carriage (26) movable between said first and
third transfer stations (18, 22) and provided with a
pair of jaws (29), which are movable between a
clamping position and a release position clamping
and releasing at least one pipe (2), and is movable
parallel to the pipe (2) in order to disengage the pipe
(2) itself from the first conveying unit (6).

The plant according to any one of the preceding
claims and further comprising a washing station (4)
for the pipes (2) mounted between the input station
(3) and the first transfer station (18).
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