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(57) Abrége/Abstract:

Objects, In particular vehicle bodies (4) are guided In a continuous or intermittent translation movement through a plurality of
Immersion devices with the help of a conveyer device (5). Two guides (40, 41, 42, 43) placed at a distance from one another are
connected at one end to the conveyer device (5) and at the other end to a carrier structure (44) that carries the objects, Iin such a
way that they can pivot. A device (45 to 52) ensures that one of the two guides (40, 41, 42, 43) can be pivoted about its coupling
axis on the conveyer device (5). The aforementioned immersion device allows different kinematics of the immersion and
removal movement to be achieved, such as for example the lowering of an object Iin parallel alignment to its original orientation
and the pivoting of an object about a horizontal axis.
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Abstract

An installation for painting objects, in particular wvehicle
bodies (4), has at least one bath (2, 3) containing a
treatment fluid in which the objects (4) are to be immersed.
The objects (4) are guided through the 1nstallation in a
continuous or i1ntermittent translatory movement with the aid

of a conveyor device (5). A plurality of immersion devices is

provided, which support the objects with the aid of a
supporting structure (44). The latter 1s connected to the
conveyor device (5) by way of a connecting structure. Each
connecting structure has at least one steering linkage which
1n turn comprises two steering means (40, 41, 42, 43) arranged
at a distance from one another. The steering means (40, 41,
42, 43) are each rotatably connected to the conveyor device
(5) at one end and rotatably connected to the supporting
structure (44) at the other end. At least one device (45 to
52) ensures that at least one of the two steering means (40,
41, 42, 43) of the steering linkage can be rotated about the
axis produced by its articulated connection to the conveyor
device (5). It is possible for very different kinematics of
the 1mmersion and removal movement to be realised with the aid
of the i1mmersion device described, including those movements
in which the object is lowered in parallel alignment with its

original orientation and those in which the object is rotated

about a horizontal axis.

(Figure 4)
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An 1nstallation for treating, in particular for painting,

objects, 1n particular vehicle bodies.

The 1nvention relates to an installation for treating, in

particular for painting, objects, in particular vehicle

bodies, having

a) at least one bath in which there is a treatment fluid,

1n particular paint, in which the objects are to be

immersed:;

b) a conveyor device by means of which the objects can be
guided through the installation in a continuous or

intermittent translatory movement ;

C) a plurality of immersion devices which each support an
object on a supporting structure connected to the
conveyor device by way of a connecting structure and are

able to immerse this object in the bath.

An installation of this type is described in DE 196 41 048 C2.
In this, the immersion devices are constructed such that the
objects to Dbe treated - in the exemplary embodiment
1llustrated, vehicle bodies to be painted - are immersed in
the baths and lifted out of these again with a superimposition
of the translatory movement and a rotary movement about an
axls aligned perpendicularly to the transport direction. Here,
the connecting structures of these immersion devices are
inherently rigid holding frames, a single axis of rotation for
the rotary movement being located in the lower middle region
thereof, as seen in the normal position. The purpose of this
installation is to enable the objects to be treated to be
completely immersed in the baths along a relatively short path
of the translatory movement, so that the end walls of the
baths can be steep and the baths as a whole can be short. The
disadvantage is that the objects to be treated have to be
placed completely "on their head". In the case of objects
which have a considerable weight, this calls for very

expensive holding frames and large forces. If the objects to
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be treated are vehicle bodies, their movable parts, for
example doors, boots and bonnets, have to be secured against
swinging open. Moreover, kinematically speaking, these known
immersion devices permit only one type of immersion movement,
that 1s the rotary movement, which 1s not optimal for many

objects which have unfavourable geometries for this.

The object of the present invention 1g to further develop an

installation of the type mentioned at the outset, such that,
whilst using substantially equally short baths, it 1is not
necessary to rotate the objects to be treated through 180° and
1t 1s possible to devise the kinematics of the immersion

procedure such that they may be more varied.

This object is achieved according to the invention in that

d) the connecting structure has at 1least one steering

linkage which in turn comprises:

da) two steering means which are arranged at a distance
from one another and are connected in articulated
manner to the conveyor device at one end and in

articulated manner to the supporting structure at
the other end;

db) at least one device by means of which at least one
of the two steering means of the steering linkage
can be rotated about the axis produced by its

articulated connection to the conveyor device.

According to the invention, therefore, a steering linkage is
used within the connecting structure which has each immersion
device, said steering linkage enabling precise guidance of the

objects to be treated, even in their orientation with respect

to the horizontal. Key factors here are two steering means
which are arranged at a distance from one another and connect

the conveyor device to the supporting structure. If at least
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one of these steering means 1s rotated about the axis of
articulation, which corresponds to 1its articulated connection
to the conveyor device, the entire steering linkage follows
with kinematics which correspond in detail to the design of
this steering linkage. In each case, the point at which the
rotatable steering means 1s connected to the supporting
structure 1n articulated manner can be moved by a vertical
difference which corresponds to double the length of this

steering means.

In the simplest case, both steering means of the steering
linkage are rigid one-piece parts. The steering linkage thus
forms a type of parallelogram guide, in which two sides of the
parallelogram are formed by the two steering means, one side
by the conveyor device and one side by the supporting
structure. If at least one of the two steering means is
rotated, for example by a motor, the height of the
parallelogram alters; the object held by the supporting
structure passes through a vertical movement, which can be
either an immersion or a removal movement. During this, the
object itself maintains its original orientation with respect
to the horizontal. The direction and speed with which the

steering means is rotated can be matched to the translatory

movement of the entire immersion device such that the object

1s 1mmersed in, or lifted out of, the bath in virtually

vertical manner.

A much more variable embodiment of the invention is the
particularly preferred embodiment in which one of the two
steering means of the steering linkage comprises two steering
elements which are movably connected to one another, and in
which, associated with both steering means, there is in each
case a device by means of which the particular steering means
can be rotated about the axis produced by its articulated

connection to the conveyor device independently of the other

steering means.



10

15

20

25

30

35

CA 02400359 2002-08-15

4

This embodiment of the 1invention enables a plurality of
kinematics for immersing and removing the objects 1in and out
of the baths. As a result of one of the two steering means
being composed of two steering elements which are movably
connected to one another, the two steering means can, to a
certain extent, be rotated i1ndependently of one another. This
means 1n particular that the vertical movement of the objects
to be treated can now be linked 1n virtually any manner with
a rotary movement about a horizontal axis. The vertical and
rotary movements are completely independent of one another and
are furthermore also independent of the translatory movement
which the objects execute through the conveyor device. The
selected kinematics can be adapted in optimum manner to the
particular geometry of the objects to be treated. In the case
of wvehicle bodies, for example, the immersion procedure can

D

and outer faces and also good ventilation of the inner

-

> devised to ensure an optimum flow along the various inner
cavities.

The two steering elements of the one steering means can be
mutually connected 1in articulated - although preferably
linearly displaceable - manner. In both cases, they give the
corresponding steering means the degree of freedom necessary

for i1ts 1ndependent rotation.

The connecting structure expediently has two steering linkages
of the type described above, which are arranged at a mutual
parallel spacing. In this case, the movement of the two

steering linkages is synchronised in suitable manner.

It 1s particularly favourable here when the two steering
linkages are arranged parallel to the transport direction of
the conveyor device. In this case, all those components which
belong to the conveyor technology can be located to the side
of the baths, so that these latter cannot be contaminated by

impurities falling or dropping down from the conveyor

technology.
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An exemplary embodiment of the invention is explained in more

detail

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

below with reference to the drawing, which shows

1

a perspective detail of an immersion painting

installation for vehicle bodies;

a section through the installation of Figure 1,
perpendicular to the movement direction of the
vehicle bodies, as viewed from below from the

right;

a plan view of the installation of Figure 1;

a side view of the detail of the painting

installation of Figure 1;

a side view of a transport carriage which is used
in the painting installation, having a vehicle body

fixed thereto;

a perspective view of the transport carriage

including the vehicle body of Figure 5;

a view similar to Figure 6, albeit with the vehicle
body located in its normal transport position on

the transport carriage;

an enlarged detailed view in the region of the

circle characterised by the letter A in Figure 2;

an enlarged detailed view in the region of the

circle characterised by the letter B in Figure 2.

The immersion painting installation for vehicle bodies which

1s 1llustrated in the drawing has a steel construction 1 which

has a plurality of vertical stands and horizontal supports and

in which two bath containers 2, 3 are suspended. The bath
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containers 2, 3 are filled to a certain level with ligquid
paint in which vehicle bodies 4 are to be immersed. To this
end, these wvehicle bodies 4 are transported in the direction
of the arrow 6 (c.f. Figure 1) with the aid of individual

transport carriages 5, 1t being possible for the individual

transport carriages 5 to effect this translatory movement
independently of one another and to be subjected to
decelerations, accelerations, stops and even reverse movements
in the course of these independent movements. Overall,

however, the vehicle bodies 4 are transported in the direction

of the arrow 6 in Figure 1.

The precise construction of the transport carriages 5 1is
1llustrated in more detail in Figures 4 to 9. As shown in
particular 1in Figure 6, each transport carriage 5 has two
longitudinal cross rails 7, 8, on the underside of which there

are mounted 1n each case two double wheels, 9, 10 and 11, 12

respectively, which are rotated about a horizontal axis.
Additionally, the wheels 9 to 12 may be rotated in each case
about a vertical axis with the aid of a swivelling bolster
(not illustrated in detail), so that the alignment of the
double wheels 9 to 12 can be altered with respect to the

particular longitudinal cross rails 7, 8.

The double wheels 9, 10 roll along a first running face 13 and
the double wheels 11, 12 roll along a second running face 14
parallel thereto. The running faces 13, 14 are in turn mounted

ln each case on a respective I-profile support 15, 16 which

1s supported by the steel construction 1 (e¢.f. in particular

Figure 2).

Mounted in the centre of the lower first running face 13, as

seen 1n Figure 6, there is a guide rib 17 which is covered by

guide elements 18 (c.f. Figure 8) having a complementary
cutout. One guide element 18 is connected in each case to the
swivelling bolster of an associated double wheel 9 or 10 such

that 1t rotates this double wheel 9 or 10 about the vertical
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axis according to the course of the guide rib 17. The double
wheels 9, 10 thus follow the first running face 13. On the
other hand, the double wheels 11, 12 associated with the
second upper running face 14, as seen 1in Figure 6, are
designed as simple trailing wheels, i.e. no separate guide
means are provided for influencing the angular position of the
wheels about their wvertical axis of rotation. It is thus
possible to place little demand on the precision of the guide
means holding the transport carriages 5 on the running
taces 13, 14.

The vehicle bodies 4 are supported on the transport carriages
5 with the aid of an immersion device, which has a steering
linkage on each side of the vehicle bodies 4. Each of these
steering linkages has a front steering means 40, as seen in
the movement direction, and a rear steering means 41, as seen
in the movement direction. The front steering means 40 of the
front steering linkage, as seen in figures 5 to 7, is
connected 1in articulated manner by one end to a front
transverse cross rail 44a, which extends through below the
vehicle body 4 until it reaches the corresponding end of the
front steering means 42 of the rear steering linkage, as seen
1n these Figures. The other end of the two front steering
means 40, 42 1s rigidly connected in each case to the output
shatt 54, 56 of a respective gear block 50 or 52, to which a
respective electric motor 46 or 48 is flanged in each case.
As a result of applying a current to the electric motors 46,
48, 1t 1s thus possible to alter the angular position of the
two front steering means 40, 42, which are in mutually
parallel alignment, and thus the vertical position of the

vehicle body 4 at the point of the front transverse cross

raill 44a.

The rear steering means 41, 43 of the two steering linkages
are composed 1n each case of two steering elements 4la, 41b,
which are mutually connected in articulated manner. The second

end of the one steering element 4la or 43a of the two rear
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steering means, 41 and 43 respectively, is in turn rigidly
connected to a respective output shaft 53 or 55 of a
respective gear block 49 or 51, to which a respective electric
motor 45 or 47 1s likewise flanged in each case. The steering
elements 4la, 41b of the steering linkage again extend along
the one side of the wvehicle body 4, parallel to the
corresponding steering elements 43a and 43b of the steering

linkage on the other side of the vehicle body 4.

The two transverse cross rails 44a, 44b together form a
supporting structure for the vehicle body 4; they can be
mutually connected by an additional longitudinal cross rail

(not 1llustrated in the drawing).

The double wheels 9 to 12 of the transport carriages 5 are
themselves not driven. The transport carriages 5 are instead
advanced by way of a separate drive which will be explained

in more detail below with reference to Figures 6 to 9.

Two vertically aligned, stationary drive flanges 26, 27 extend
parallel to the two running faces 13, 14, These drive flanges
cooperate 1n each case with a pressure roller drive, 28 and
29 respectively, which is fixed to the side face of the
adjacent longitudinal cross rail 7, 8 by means of a respective
clip 30 or 31. The pressure roller drives 28, 29 each have an
electric drive motor 32, 33 and a drive gear 34, 35. The
latter drives the parallel vertical axes of two pressure
rollers 36, 37 or 38, 39, which are pressed from both sides
against the respectively associated drive flange 26 or 27. If
a current 1s applied to the drive motors 32, 33, the pressure
rollers 36, 37 or 38, 39 run along the respective side faces

of the drive flanges 26, 27 and thereby move the Cransport

carriage 5 forwards along the running faces 13, 14.

Bach transport carriage 5 has its own carriage control, which
governs both its translatory movement along the running faces

13, 14 and the immersion movement of the vehicle bodies 4.
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The 1mmersion painting installation described above functions

as follows:

The vehicle bodies 4 to be painted are each placed on a
separate tCransport carriage 5 and thus supplied in succession
to the baths 2, 3. Once the leading end of a vehicle body 4
has reached the start of the first bath 2, as seen in the
Cransport direction 6, the carriage control decides whether
this vehicle body 4 is to be immersed in this bath 2. If this
1s confirmed, the immersion procedure is initiated. This can
take place 1n kinematically very varied manners with the aid
of the two steering linkages. An example of this is

1llustrated in Figures 5 to 7.

Reference is first of all made to Figure 7. In this, both the
front steering means 40, 42 and the rear steering means 41,

43 of the two steering linkages are horizontal; thus the

supporting structure having the two transverse cross rails
44a, 44b, and the vehicle body 4 held thereby, are also
horizontal. This is the position in which the vehicle bodies
4 are moved outside the baths 2, 3. In Figures 5 and 6, as a
result of applying a corresponding current to the motors 46,
48, the front steering means 40, 42 of the two steering
linkages have now been rotated somewhat in an anticlockwise
direction with respect to the "normal position" illustrated
in Figure 7, whilst the position of the steering elements 41a,
43a belonging to the rear steering means 41, 43 has remained
unaltered. The second steering elements 41b, 43b belonging to
the rear steering means, 41 and 43 respectively, are forced
to pivot upwards 1in a clockwise direction during this
procedure, since the spacing between the transverse cross

ralls 44a, 44b naturally remains constant.

This amounts substantially to a rotation of the vehicle body

4 about a substantially horizontal axis.
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Completely different movement kinematics can be achieved if
the angular position not only of the front steering means 40,
42, but at the same time of the rear steering means 41, 43,
1s altered by the corresponding electric motors 45, 47. The
movement possibilities range from a movement guidance of the
vehicle bodies 4, which corresponds to that of a parallelogram
guidance, to very different forms of the superimposition of
a translatory and a rotary movement. Here, the front steering
means 40, 42 and the rear steering means 41, 43 can be rotated
independently of one another to the extent that the rear
steering elements 41b, 43b provide the necessary compensation.
Both the rotation of the front steering means 40, 42 and also

that of the rear steering means 41, 43 is moreover completely

independent of the translatory movement executed in the
transport direction 6 by the individual transport carriages

5 on which the wvehicle bodies 4 are held.

The translatory movement of the transport carriage 5 can be
decelerated or stopped as desired when the vehicle body 4 is
immersed, and the vehicle body 4 can be subjected to a rocking
motion in that a corresponding current is applied to the
electric motors 45 to 48. After the desired residence time in
the bath 2, the vehicle body 4 is lifted out of the bath 2
again as a result of actuating the electric motors 45 to 48,
which can again occur 1in accordance with very special
kinematics, which do not need to be similar to the kinematics

of the immersion procedure.

If required, the vehicle body 4 can be brought into different
angular positions above the bath 2 as a result applying
corresponding currents to the electric motors 45 to 48, in
order to enable the paint to completely run out and drip off
into the associated bath 2 and thus minimise entrainment of
the paint. Then, as a result of actuating the pressure roller
drives 28, 29, the translatory movement of the transport
carriage 5 1s initiated again, if necessary at a higher speed,

until the vehicle body 4 has reached the second bath 3, as
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seen 1n the movement direction. It 1s possible for the

procedures carried out here to be the same as those described
for the first bath 2.

In certalin painting installations, different wvehicle bodies
4 following one another have to be treated in different
manners. This 1s readily possible using the painting
installation described. For example, a bath 2, 3, can be
passed over completely; the vehicle body 4 can also be
immersed in the particular bath 2, 3 using a combined rotary

and translatory backward movement.

Since, as mentioned, successive vehicle bodies 4 can be
treated 1n different manners in the baths 2, 3, it is possible
to set different spacings between successive transport
carriages 5. These different spacings can be made uniform
again as desired by accelerating or decelerating successive

Lransport carriages 5 accordingly.

Located at the start of the painting installation, there is
a delivery station (not illustrated) where the individual
vehicle bodies 4 are placed on a stationary transport carriage
5 and are fixed thereto. In corresponding manner, located at

the end of the painting installation, there is a removal

station where the vehicle bodies 4 are removed from a
statlonary transport carriage 5. Both the delivery and the
removal station are constructed as lifting stations. In the
removal station, the empty transport carriage 5 is lowered
until the running faces 13, 14, which also continue into the
removal station, are in alignment with parallel running faces
13", 14’ which extend back to the delivery station in a lower
level of the steel construction 1. In opposition to the
direction of the arrow 6, the empty transport carriages 5 are
brought back along these running faces 13’, 14’ below the
baths 2, 3 to the delivery station, which can take place at
relatively high speed. In the delivery station, the transport

carriages 5 are brought back to the level of the upper running
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faces 13, 14 and, as described above, are equipped with new

vehicle bodies 4 to be painted.

It goes without saying that the transport carriages 5 can also
be brought back to the inlet of the installation in some other

mannekxr.

As 1s revealed 1in particular in Figure 1, all of the
components of the conveyor technology of the described
painting installation are located to the side of the baths 2,
3 so that the liquids located in the baths 2, 3 cannot be

contaminated by these components of the conveyor technology.

In the exemplary embodiment described above and illustrated
in the drawing, the rear steering means 41, 43 of the
Cransport carriages 5 are composed in each case of two
steering elements 4la, 41b, 43a, 43b, which are mutually
connected 1n articulated manner. In one embodiment of the
invention (not illustrated), the degree of freedom required
for the independent rotatability of the rear steering means
1s ensured as a result of the corresponding steering means
having two steering elements which are mutually connected in

linearly displaceable manner such that these steering means

can alter their effective length.
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Claims

An installation for treating, in particular for painting,

objects, 1in particular vehicle bodies, having

a)

b)

at least one bath in which there is a treatment fluid,

in particular paint, in which the objects are to be

immersed;

a conveyor device by means of which the objects can be
guided through the installation in a continuous or

intermittent translatory movement;

a plurality of immersion devices which each support an
object on a supporting structure connected to the
conveyor device by way of a connecting structure and are

able to immerse this object in the bath,

characterised in that

d)

2.

the connecting structure has at least one steering

linkage which in turn comprises:

da) two steering means (40, 41, 42, 43) which are
arranged at a distance from one another and are
connected 1in articulated manner to the conveyor
device (5) at one end and in articulated manner to

the supporting structure (44) at the other end:

db) at least one device (45 to 52) by means of which at
least one of the two steering means (40, 41, 42,
43) of the steering linkage can be rotated about

the axis produced by its articulated connection to

the conveyor device (5).

An installation according to Claim 1, characterised in

that one (41, 43) of the two steering means (40, 41, 42, 43)
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of the steering linkage comprises two steering elements (41a,
41b, 43a, 43b) which are movable relative to one another, and
in that, associated with both steering means (40, 41, 42, 43),
there 1s 1n each case a device (42 to 52) by means of which
the particular steering means (40, 41, 42, 43) can be rotated
about the axis produced by 1ts articulated connection to the
conveyor device (5) independently of the other steering means
(40, 41, 42, 43).

3. An 1nstallation according to Claim 2, characterised in
that the two steering elements (41la, 41b, 43a, 43b) are

mutually connected in articulated manner.

4, An 1nstallation according to Claim 2, characterised in
that the two steering elements are mutually connected in

linearly displaceable manner.

5. An installation according to one of the preceding claims,
characterised in that the connecting structure has two
steering linkages, which are arranged at a distance from one

another and parallel to one another.

6. An 1installation according to Claim 5, characterised in
that the two steering linkages are arranged parallel to the

CLransport direction of the conveyor device (5).
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