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Description

[0001] The invention concerns the field of painting mo-
tor vehicle body parts. In particular, the invention con-
cerns a device for supporting body parts when painting
said body parts, a painting installation comprising such
a support device, as well as the painting method in such
an installation.

[0002] Painting motor vehicle parts is often carried out
in a paintconveyor, which is an installation in which swing
brackets circulate from one station to another. The swing
brackets constitute support members for the parts to be
painted. These swing brackets are supported on masts.
A mast is substantially a slender body. The masts are
positioned substantially vertically on frames called sleds.
The sleds are positioned on a conveyor and therefore
are mobile. They run along the entire paint conveyor:
from loading the part onto the swing brackets supported
by the masts, through the various paint stations where
the primer, base and varnish can be applied to the parts,
until they are unloaded at the paint conveyor exit. Gen-
erally, before paint is applied, the parts are cleaned and
undergo a surface activation stage, for example by flame-
treatment. Generally, each sled has two masts.

[0003] The swing brackets and the mast comprise a
device for supporting the body parts when painting said
body parts.

[0004] Such a support device is already known in the
state of the art, of the type comprising one or more sup-
port members (swing brackets), supported by a substan-
tially vertical mast, each support being adapted to sup-
port at least one body part.

[0005] Usually, a number of body parts are arranged
on this support device in order to be painted or flame-
treated or cleaned all atthe same time in a specific cycle,
in particular for productivity purposes.

[0006] Loading the parts to be painted onto the mast
is done manually or by an operator using a manipulator.
[0007] For ergonomic constraints on operators, the
maximum height at which the parts can be loaded onto
the swing brackets attached to the mastsis 170 cm. Thus,
the disadvantage of the existing system is that the loading
height limits the load capacity of the paint conveyor. How-
ever, the paint conveyors already in use, and in particular
the paint robots, could allow usable heights well above
170 cm.

[0008] Toresolve this height access problem, the con-
veyor could be set for different levels. However, such a
solution would be very costly in terms of civil engineering
and the space required (two levels for hanging the parts
and swing brackets).

[0009] Therefore, at this time, there are no satisfactory
solutions for reaching higher levels. Due to this fact and
because speeding up production is not possible, the
number of paint conveyors would have to be doubled.
However, such a solution is unthinkable from an industrial
standpoint, due in particular to the investment required.
[0010] Furthermore, there is a tendency for certain
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body parts, specifically bumper skins, to be made with
larger andlarger surface areas, such that fewer and fewer
body parts can fit on one support device due to over-
crowding. In essence, the spacing between parts cannot
be reduced because the areas to be painted must remain
accessible.

[0011] This results in reduced production capacity,
since a large number of body parts can no longer be
painted at the same time, inasmuch as they are support-
ed by a traditional support device.

[0012] The object of the invention, in particular, is to
remedy this disadvantage by providing a support device
that allows a large number of body parts to be painted
during one single passage through a paint conveyor sta-
tion (for example, 4 bumpers on the same side of the
mast, thus potentially 8 bumpers if swing brackets are
used on both sides of one device), even for large surfaces
such as bumper skins. The invention achieves this by
means of a mast that can be disassembled into two half-
masts or, in general, a mast consisting of two parts, ca-
pable of being uncoupled/coupled by an automatic proc-
ess (for example, a robot). Such a mast can thus also
reach a height greater than the ergonomic loading height
(170 cm) in the automation area (cleaning, flame-treat-
ment, painting, desolvation, baking, oven, etc.), and a
height not exceeding this ergonomic loading heightin the
area where manual work is done (loading, unloading
parts, and all other stages requiring participation of an
operator, such as quality control or changing the swing
brackets or the masts to adapt them to other types of
parts).

[0013] Therefore, the object of the invention concerns
a device for supporting body parts when painting said
body parts, comprising at least one support member for
supporting one of the body parts and supported by a sub-
stantially vertical mast, where the mast comprises alower
part and an upper part, capable of being assembled and
disassembled.

[0014] The ability to put more parts on one mast, load-
ing it higher, allows for an increase in the production ca-
pacity of the paint conveyors.

[0015] By adjusting the size of the two pieces of the
mast, it then becomes possible to improve operational
ergonomics when loading and unloading parts and to im-
prove the quality of these operations via more accessible
measuring positions.

[0016] The system may further comprise one or more
of the following characteristics, taken alone or in combi-
nation:

- The height of the lower part and the upper part are
substantially equal once they are mounted on a sled;

- The lower part and the upper part have loading
heights less than or equal to 170 cm, once they are
mounted on a sled in an installation;

- The lower part and/or the upper part comprises at
least one component to obtain a robust fitting be-
tween the two parts, in order to guarantee a repeat-
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able position of the upper part on the lower part;

- The lower part and/or the upper part comprise at
least one extension;

- The lower part and/or the upper part comprise at
least one guiding and reinforcing component of the
fitting;

- The guiding and reinforcing component is dimen-
sioned to prevent the upper part from falling when
the load is unbalanced;

- Theguiding and reinforcing componentis afixed bar,
internal or external to one of the lower or upper parts,
and it is about 20% longer than the other part;

- The support device comprises at least one lower
support member and at least one upper support
member; the lower part supports the lower support
member, and the upper part supports the upper sup-
port member.

[0017] The invention also concerns a painting installa-
tion comprising an assembly of support members for sup-
porting body parts, circulating on sleds through a se-
quence of stations, wherein each support member is ar-
ranged on a lower or upper part of a mast, forming, with
at least one of the support members, a support device
according to one of the above [sic] claims.

[0018] The installation can comprise an assembly sta-
tion in which a robot assembles the upper part to the
lower part of each mast.

[0019] According to the invention, the installation may
comprise a disassembly station in which a robot disas-
sembles the upper part from lower part of each mast.
[0020] The installation can also comprise a circuit to
move the sleds without a mast, from the assembly station
to the disassembly station.

[0021] The invention also relates to a method of paint-
ing body parts, where an installation according to the
invention is used. According to this method, the following
stages can be carried out:

- The parts to be painted are loaded on the support
members supported by a lower part or an upper part
of a mast;

- The upper part is joined to the lower part of each
mast by means of a robot;

- The parts are painted on the paint conveyor;

- The upper part is disassembled from the lower part
of each mast by means of a robot; and then,

- The painted parts are removed from the support
members.

[0022] The inventionwill be more easily understood by
consulting the appended figures, which are provided by
way of example without being limited thereto, wherein:

- Figures 1A and 1B schematically show an example
of component support device 10 of the components
20 according to the invention;

- Figure 2 shows the use of a robot to assemble and
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disassemble an upper part and a lower part of the
mast;

- Figure 3 shows two support devices of parts mount-
ed on a sled;

- Figure 4 shows two lower parts of the mast attached
to a sled;

- Figure 5 shows a sled to accept the two upper parts
of the mast;

- Figure 6A shows the top of a lower part of a mast
and shows an example of positioning the rods serv-
ing as a guiding and reinforcing component;

- Figure 6B shows the bottom of an upper part of a
mast and shows an example of positioning the rods
serving as a guiding and reinforcing component;

- Figure 7 shows a cross-section of a fitting of an upper
part on a lower part;

- Figure 8 shows the top of an upper part of a mast;

- Figure 9 shows schematically an example of the in-
stallation according to the invention.

[0023] Figures 1A and 1B show schematically an ex-
ample of the component support device 10 supporting
the components 20 according to the invention, when
painting said body parts. Figure 1A presents a front view
of the component support device 10, and Figure 1 B
presents a side view of the component support device
10. In these Figures, the component support device 10
is mounted on a dolly 110.

[0024] In the example of Figures 1A and 1B, the com-
ponent support device 10 comprises two support mem-
bers 30 and 40, for supporting one of the components
20. These support members 30 and 40 are supported by
a substantially vertical support mast 50.

[0025] To this end, the support mast 50 comprises
means for carrying the support members 30 and 40. As
shown in Figure 8, these could consist of orifices 56 in
the support mast 50.

[0026] The support mast 50 comprises at least two
parts, one lower portion 60 and one upper portion 70,
both capable of being assembled and disassembled, in
particular using robots (127 or 129) as shown in Figure 2.
[0027] We will now describe in detail a specific exam-
ple of an embodiment by means of Figures 3 to 5.
[0028] Figure 3 shows two component support devices
10 of the components 20 mounted on the dolly 110.
[0029] The lower portion 60 of a support mast 50 com-
prises the fasteners 62 on a dolly 110 (Figures 3 and 4).
The upper portion 70 of a support mast 50 comprises
fitting devices 116 on a dolly 110 (Figure 5). The dollies
110 may also comprise complementary fasteners to ac-
cept the lower portion 60 and the upper portion 70. The
dollies 110 may be of the same type for the lower portion
60 and the upper portion 70 of a support mast 50, or of
two different types:

- The dollies 112 (Figure 4) for receiving the lower
portion 60 of the support mast 50; preferably, the
fastener between the lower portion 60 and the dolly
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112 will be of a permanent type, such as bolting,
welding, etc.

- The dollies 114 (Figure 5) for receiving the upper
portion 70 of a support mast 50; preferably, the upper
portion 70 will be fastened to the dolly 114 by a fitting,
for example the same type of fitting as the one be-
tween the lower portion 60 and the upper portion 70
of the support mast 50.

[0030] Figure 4 shows two lower portions 60 of the sup-
port mast 50 attached to a dolly 112. The fasteners 62
for the dolly 112 are bolts.

[0031] Figure 5 shows a dolly 114 for accepting two
upper portions 70 of the support mast 50. The dolly 114
comprises two fitting devices 116 to connect to the upper
portions 70.

[0032] We shall now describe in detail the fitting of the
lower portion 60 and the upper portion 70 of a support
mast 50. Another option for assembly would be reversi-
ble, such as using screws, for example.

[0033] The lower portion 60 and/or the upper portion
70 comprises at least one fitting component 52 and/or
54 to obtain a strong fitting between the two parts 60, 70,
in order to guarantee a repeatable position of the upper
portion 70 on the lower portion 60. The fitting component
is sized to prevent the upper portion 70 from falling when
the load is unbalanced.

[0034] The fitting component 52 and/or 54 can be se-
lected alone or in combination of the following compo-
nents:

i. At least one guiding and reinforcing fitting component
54

[0035] To allow for better stability of the upper portion
70 once it is joined with the lower portion 60, in particular
when the support mast 50 supports the components 20,
the lower portion 60 and/or the upper portion 70 compris-
ing at least one guiding and reinforcing fitting component
54, such as a rod or an index finger. This fitting compo-
nent 54 can be internal or external. For example, the
upper part 60 can support a rod 54 inside its cross-sec-
tion, and another rod 54 outside its cross-section.
[0036] Figures 6A, 6B and 7 show the positioning of
these rods 54. For parts 60 and 70 with square hollow
profiles, the rods 54 are preferably arranged on a diag-
onal.

[0037] Preferably, the rods 54 are attached internally
to the lower portion 60 of the support mast 50 to limit the
torque brought to bear on the area of the fitting of the
support mast 50 in case the rod tilts or there is a lever
effectonthe component 20 positioned on a support mem-
ber 40. According to one embodiment of a component
supportdevice 10, adapted to support 4 vehicle bumpers,
the rod 54 supported by the lower portion 60 measures
approximately 23 cm, while the upper portion 70 meas-
ures 110 cm (approximately 21%).
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ii. At least one fitting component 52 of either section

[0038] According to an embodiment shown in Figure
7, the upper portion 70 comprises two fitting components
52 in order to partially cover the lower portion 60. Such
afitting component 52 covers the fasteners of the guiding
and reinforcing fitting components 54. Such a fitting com-
ponent 52 can also help prevent the paint from penetrat-
ing inside the fitting. This reduces maintenance, such as
cleaning the masts. Finally, such a fitting component 52
allows greater mechanical strength since the part encir-
cles the profile of the upper part of the mast.

iii. Adjusted sections

[0039] The sections of the lower portion 60 and upper
portion 70 are dimensioned to allow for either of the parts
to be inserted into the other. In Figure 3, the lower portion
60 is inserted into the upper portion 70 of the support
mast 50. However, it should be noted that according to
the invention, the lower portion 60 may be fitted into the
upper portion 70, or conversely, the upper portion 70 may
be fitted into the lower portion 60.

[0040] According to a preferred embodiment, the fitting
component consists of a guiding and reinforcing fitting
component 54, and, optionally, it comprises at least one
fitting component 52 of either of the sections.

[0041] According to one preferred embodiment, the
componentsupportdevice 10 comprises atleastone low-
er support member 30 and at least one upper support
member 40, and the lower portion 60 supports the lower
support member 30, and the upper portion 70 supports
the upper support member 40.

[0042] According to one embodiment, the height of the
lower portion 60 and the upper portion 70 are substan-
tially equal once they are mounted on their sleds.
[0043] Preferably, the lower portion 60 and the upper
portion 70 have loading heights less than or equal to 170
cm, once they are mounted on their dollies (110, 112,
114) in an apparatus 100.

[0044] Preferably, the top of the upper portion 70 in-
cludes an orifice 72 which can interact with a marker on
the robotic manipulator in order to facilitate the lifting ac-
tion of the upper portion 70.

[0045] In the case of a component support device 10
for supporting the components 20 comprising two sup-
port masts 50, the robotic manipulator is equipped with
a gripper which can simultaneously lift the two support
masts 50 while adjusting the relative position of these
two support masts 50, so that the components 20 are
transported without damage or deformation.

[0046] The invention also concerns a painting appara-
tus 100 comprising an assembly of support members 30,
40 supporting the components 20, circulating on the dol-
lies 110 (112 and 114) through a series of stations.
[0047] The apparatus 100 uses component support
devices 10 according to the invention. Thus, each sup-
port member 30, 40 is located on a lower portion 60 or
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upper portion 70 of a support mast 50 forming, with at
least one of the support members 30, 40, a component
support device 10 according to the invention.

[0048] The apparatus 100 comprises an area 102
where operators perform manual work, and a work area
without operators, the painting process line 104.

[0049] AsshowninFigure9, after the disassembly sta-
tion 128, in which a robot 129 disassembles the upper
portion 70 from the lower portion 60 of each support mast
50, the manual work area 102 includes the following se-
quential stations:

- Thecontrol station 120 for the components 20 exiting
the painting process line 104;

- Theunloading station 122 for the then-painted com-
ponents 20, where the components 20 are removed
from their support members 30, 40;

- An optional station for potentially changing the sup-
port members 30 and 40, in case of a change in the
production sequence;

- Theloading station 124 for the components 20 to be
painted on the support members 30, 40, supported
by a lower portion 60 or an upper portion 70 of a
support mast 50.

[0050] After the manual work area 102, the apparatus
100 comprises assembly station 126, in which a robot
127 assembles the upper portion 70 to the lower portion
60 of each support mast 50.

[0051] The assembled support masts 50 then enter the
painting process line 104 without operators, i.e., the paint
conveyor which can, for example, comprise a sequence
of the following stations:

- A surface treatment station (cleaning station 1041
and flaming station 1042);

- A primer application station 1043;

- Adesolvation (and baking, if necessary) station;

- A base paint application station 1045;

- Adesolvation (and baking, if necessary) station;

- Avarnish application station 1047;

- A desolvation station;

- Acuring station 1049.

[0052] Each lower portion 60 and upper portion 70 of
the support mast 50 is positioned on carriages called
dollies 110 in order to pass through all the stations.
[0053] Preferably, the two types of sleds described
above will be used: the dollies 112 for receiving the lower
portion 60, and the dollies 114 for receiving the upper
portion 70.

[0054] When these two parts are assembled, the dol-
lies 114 are left unloaded. This is because the painting
apparatus 100 comprises a conveyor circuit 130 to re-
introduce the dollies 114 without a mast (without an upper
portion 70), from the assembly station 126 to the disas-
sembly station 128.

[0055] The invention also concerns a method of paint-
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ing components 20 in which an installation according to
the invention is used. The method comprises the follow-
ing stages:

- The components 20 to be painted are loaded on the
support members 30, 40 supported by a lower por-
tion 60 or an upper portion 70 of a support mast 50;

- The upper portion 70 is attached to the lower portion
60 of each support mast 50 by means of a robot 127;

- Thecomponents 20 are painted in the painting proc-
ess line 104;

- Theupper portion 70 is detached from the lower por-
tion 60 of each support mast 50 by means of a robot
129; and then

- The painted components 20 are thus removed from
the support members 30, 40.

[0056] A preferred embodiment would set up a quality
control stage of the thus-painted components 20 at the
exit of the painting process line 104.

[0057] The invention is not limited to the embodiments
presented, and other embodiments will be apparent to a
person skilled in the art. In particular, it is possible for the
mast to consist of more than two parts nested in one
another, and one or more robots can stack several parts
of the mast in succession.

List of Reference Numerals

[0058]

10 : Component support device in painting appara-
tus

20: Component

30: Support member configured to support a com-
ponent 20

40 : Support member configured to support another
component 20

50 : Support mast supporting at least one of support
member 30 or 40

52: Fitting component configured to robustly couple
lower portion 60 and upper portion 70 of the sup-
port mast 50

54 : Fitting component for robust coupling on the

lower portion 60 and/or the upper portion 70 of
the support mast 50, the fitting component 54
constituting a guiding and reinforcing element

56 : Mast opening configured to receive support
members 30 and 40

60 : Lower portion of support mast 50

62 : Fixing member for the lower portion 60

70 : Upper portion of support mast 50

72: Mast opening configured to facilitate lifting of the

support mast 50

100: Painting apparatus
102: Manual handling (operation) area
104 :  Painting process line

1041 : Cleaning station
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1042 : Flaming station
1043 : Primer application station
1045 : Base application station
1047 : Varnish application station
1049 : Curing (heating) station

110: Dolly (trolley)

112: Dolly configured to receive the lower portion 60

114 :  Dolly configured to receive the upper portion 70

116 :  Fitting device configured to fit the upper portion
70 to the dolly 114

120: (Quality) Control station for components 20
leaving the painting process line 104

122 :  Unloading station for painted components 20

124 : Loading station for components 20 to be painted
on support members 30 and 40

126 :  Assembly station where a robot 127 affixes the
upper portion 70 on the lower portion 60 in each
support mast 50

127 : Robot of assembly station 126

128 : Disassembly station, where robot 129 disas-
sembles the upper portion 70 from the lower por-
tion 60 in each support mast 50

129: Robot of disassembly station 128

130: Conveyor circuit configured to transfer dollies
114 without the upper portion 70 from assembly
station 126 to disassembly station 128

Claims

1. Component support device (10) for supporting com-

ponents (20) when painting said components (20),
comprising at least one support member (30, 40) for
supporting one of the components (20) and support-
ed by a substantially vertical support mast (50), char-
acterized in that the support mast (50) is comprised
of at least two parts (60, 70), a lower portion (60) and
an upper portion (70), capable of being assembled
and disassembled.

Support device according to claim 1, in which the
lower portion (60) and the upper portion (70) are sub-
stantially of equal height once they are mounted on
a dolly (110, 112, 114).

Support device according to one of the preceding
claims, in which the lower portion (60) and the upper
portion (70) have loading heights less than or equal
to 170 cm once they are mounted on a dolly (110,
112, 114) in an apparatus (100).

Support device according to one of the preceding
claims, in which the lower portion (60) and/or the
upper portion (70) comprise at least one fitting com-
ponent (52, 54) to obtain a strong fitting between the
two parts (60, 70), in order to guarantee arepeatable
position of the upper portion (70) on the lower portion
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10.

1.

12.

13.

10
(60).

Support device according to one of the preceding
claims, in which the lower portion (60) and/or the
upper portion (70) comprise at least one fitting com-
ponent (52).

Support device according to one of the preceding
claims, in which the lower portion (60) and/or the
upper portion (70) comprise at least one fitting com-
ponent (54) to guide and reinforce the fitting.

Support device according to the preceding claim, in
which the guiding and reinforcing fitting component
(54) is sized to prevent the upper portion (70) from
falling when the load is unbalanced.

Support device according to the preceding claim, in
which the guiding and reinforcing fitting component
(54) is afixed bar, internal and/or external to the low-
er portion (60) and/or the upper (70), which is ap-
proximately 20% longer than the other part (70, 60).

Support device according to one of the preceding
claims, comprising at least one lower support mem-
ber (30) and at least one upper support member (40),
and the lower portion (60) supporting the support
member of the lower part (30), and the upper portion
(70) supporting the support member of the upper part
(40).

Painting apparatus (100) comprising an assembly of
support members (30, 40) for supporting compo-
nents (20), moving on dollies (110, 112, 114) through
a series of stations, characterized in that each sup-
port member (30, 40) is located on a lower portion
(60) or an upper portion (70) of a support mast (50),
forming with at least one of the support members
(30, 40) a component support device (10) according
to one of the preceding claims.

Painting apparatus (100) according to the preceding
claim, comprising an assembly station (126) in which
arobot (127) facilitates assembly of the upper portion
(70) on the lower portion (60) of each support mast
(50).

Painting apparatus (100) according to one of claims
9 and 10, comprising a disassembly station (128) in
which a robot (129) facilitates disassembly of the up-
per portion (70) from the lower portion (60) of each
support mast (50).

Painting apparatus (100) according to one of claims
9 to 11, comprising a conveyor circuit (130) to move
the dollies (114) without a mast, from the assembly
station (126) to the disassembly station (128).
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14. Method for painting components (20), character-
ized in that the installation used is according to one
of the claims 10 to 13.

15. Method for painting accordingtothe precedingclaim, %
comprising the following steps:

- The components (20) to be painted are loaded

on the support members (30, 40) supported by

a lower portion (60) or an upper portion (70) of 10
a support mast (50);

- The upper portion (70) is attached to the lower
portion (60) of each support mast 50 by means

of a robot (127);

- The components (20) are painted on the paint- 75
ing process line (104);

- The upper portion (70) is detached from the
lower portion (60) of each support mast (50) by
means of a robot (129); and then

- The thus-painted components (20) are re- 20
moved from the support members (30, 40).
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