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(54) TRANSPORT DEVICE FOR PROCESSING TV FRAMES, FACILITY WITH PROCESSING UNITS 
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(57) The present invention refers to a transportation
device (40) for transporting of at least one object, in par-
ticular a TV frame, to be coated though a coating facility,
at least comprising
a vertical positioning means (30) for positioning the object
(3) on a predefined height,
a horizontal positioning means (25) for positioning the
object (3) in a predefined alignment with respect to the
main frame (4),

wherein the vertical positioning means (30) comprises a
vertical configuration means (32) for adjusting the vertical
position of a vertical coupling means (7)
and
wherein the horizontal positioning means (25) comprises
at least two horizontal coupling means (18, 19) for cou-
pling with the object (3) and a horizontal configuration
means (34) for adjusting the distance between the hori-
zontal coupling means (36, 38) in horizontal direction.
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Description

[0001] The present invention refers according to claim 1 to a transportation device for transporting of at least one
object, according to claim 12 to a facility and according to claim 14 to a method for transporting an object to be processed.

Background of the Invention

[0002] In continuous conveyor systems robot programing for processing, in particular painting, is prepared for a master
fixture, in particular TV frame fixture. Robot will follow the same path as it’s programmed. For accurate painting application,
all objects, in particular TVs, with same dimension and model must be placed on to fixture as it is.
[0003] Document EP0646418A1 discloses a full automatic coating system. This system includes an endless metal
tape driven to run in one direction along an endless traveling path, a product supplying station for automatically selecting
products of a desired type and supplying them to the endless metal tape according to a production control procedure
stored in a control unit, a coating station disposed in the traveling path downstream of the product supplying station and
including a spray gun for selectively spraying one of coatings of different colors according to instructions received from
the control unit, a drying and baking station and a coating removing station disposed in the traveling path downstream
of the coating station in the order named. All the components are linked to operate in timed relation to one another
according to the instructions received from the control unit. The coating system thus constructed is compact in size,
inexpensive to manufacture, and capable of automatically coating such a small quantity of products which conventionally
required manual coating operation.
[0004] EP0646418A1 does not mention any spring hanger system used in the dyeing system to fix television frames
from a universal dyeing system that is compatible with each television.
[0005] Thus, many automatic spray painting systems operate on linear continuous conveyor systems and are loaded
with parts to be painted. A robot or any manipulator arm is programmed in a standard path for every part. The robot or
manipulator with spray gun moves around the part in a fixed programmed path and the spray gun is opened or closed
with respect to this program. In particular, the spray gun should operate in a distance to the substrate between 12-15
cm. The parts or objects are carried on the conveyor with a fixture, designed with respect to the shape and painted area
location of substrate. Usually a standard painting fixture is used for parts of the same size, but there are many different
sizes of the substrate on TV frames. Starting from 24" till 65" inches all fixtures of TV frames must be designed in a
unique shape or dimensions. If fixture design is not well enough for the spray operation, there will be either some parts
not painted or some areas painted too much. After robot programing is finished, the same parts on the different fixtures
must be in the same place. The spray robot is operating on a path, which should be all the same for any fixtures. When
the fixtures have a wide variety in size, the robot can hit the substrate. There are operational and process risks regarding
the fixture design.
[0006] For continuous conveyor systems with respect to operational speed and curing oven conditions there are 40-100
fixtures for one part turning. If the part is changed, then the fixtures must be changed as well. A corresponding set up
time is needed to change a lot of fixtures which increases operational costs. For TV production, there are many different
shapes and sizes of TV’s. Thus, to operate such a system fixture, the amount of fixtures can achieved more than 1000
fixture. This decrease operational efficiency and stops flexibility. On the other hand, there are a lot of restrictions to
automate continuous conveyor systems. Many of the wet spray paint applications uses flammable solvents and even
its water based paint must stick on fixture during application. This restricts the use of electronic controllers and components
within the system.
[0007] Further, continuous conveyor systems are moving over a rail system so it cannot be installed any pneumatic
supply on a fixture carrier. Since air temperature inside the curing ovens is so high, it makes a lot of restriction to use
any system on conveyor carrier car so that it is needed to have a special designed car to operate with one fixture design.

Object of the Invention

[0008] Thus, it is the object of the present invention to provide an advanced transportation device for transporting of
at least one object, an advanced facility with such a transportation device and an advanced method for transporting
objects to be processes. In particularly a transportation device for transporting of at least one object that enables a
decrease of fixture changing time.

Description of the Invention

[0009] Transportation device for transporting of at least one object, in particular a TV frame, to be coated though a
coating facility, at least comprising a vertical positioning means for positioning the object on a predefined height, a
horizontal positioning means for positioning the object in a predefined alignment with respect to the main frame, wherein
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the vertical positioning means comprises a vertical configuration means for adjusting the vertical position of a vertical
coupling means and wherein the horizontal positioning means comprises at least two horizontal coupling means for
coupling with the object and a horizontal configuration means for adjusting the distance between the horizontal coupling
means in horizontal direction. The vertical and horizontal positioning means can be also considered as fixture.
[0010] This solution is beneficial, since objects of different sizes can be transported without a need for replacing fixture
components, thus a flexible operation of one single fixture for any of size and model of TV frames makes cost saving
due to producing one fixture group instead of producing many fixture groups for different models. It is further advantageous,
since it provides an easy operatable structure and convenient safe operation conditions and zero setup time for model
changes.
[0011] Thus, a universal fixture is provided that works for different objects, in particular all models and sizes of TV
frames. In other words, the universal fixture design can work with any TV frame, preferably without any change on it.
[0012] Further preferred embodiments are subject-matter of the claims and/or of the following specification parts.
[0013] According to a further preferred embodiment of the present invention the horizontal positioning means comprises
at least one spring element, in particularly a screw spring preferably made of metal, wherein at least one horizontal
coupling means and preferably both horizontal coupling means are spring-loaded by said spring element. This embod-
iment is beneficial since a correct respectively pre-defined positioning automatically takes place in horizontal direction,
in particularly with respect to a main frame.
[0014] Each horizontal coupling means is according to a further preferred embodiment of the present invention arranged
on a movable rod, wherein the movable rod is moveable in horizontal direction, wherein the movable rods are at least
sectionally arranged inside a guide means and coupled to said spring element. This embodiment is beneficial since a
reliable guide is provided. Preferably are all components of the transportation device temperature resistant, in particular
up to 100°C or up to 120°C or up to 150°C or up to 200°C or up to 300°C.
[0015] According to a further preferred embodiment of the present invention at least or exactly two locking members
are provided, wherein the locking members are arranged in or on or as part of the guide means, wherein one locking
member is arranged in a section of guide means in which one rod is arranged, and wherein the other locking member
is arranged in another section of the guide means in which the other rod is arranged, wherein a relative movement
between each rod and guide means can be limited, in particularly prevented, in particular due to form closure or force
fit. The locking control means preferably comprises mechanical parts for operating the locking means respectively locking
members. Thus, the locking control means comprises according to a further preferred embodiment of the present invention
an actuation element for introducing mechanical forces into the locking control means for operating both locking means
respectively both locking members at the same time. Thus, a force introduced via locking control means is preferably
directed to locking members for locking or releasing. This embodiment is beneficial since no electric motor or pneumatic
or hydraulic actuator actuators are required, in particular with respect to high temperatures this mechanical solution is
very reliable. This embodiment is further beneficial since due to a mechanical counterpart (that interacts with locking
control means) non-human related operation fixing and/or fixing control can take place. The mechanical counterpart is
preferably arranged in stationary manner and the transportation device preferably passes the mechanical counterpart,
in a predefined relative position between transportation device and counterpart an actuation of locking control member
takes place.
[0016] The vertical positioning means extends according to a further preferred embodiment of the present invention
along an arm-member, wherein at least one vertical coupling means for supporting the object in vertical direction is part
of the arm-member. The arm-member preferably comprises a fixing means, wherein the vertical coupling means is
movable in vertical direction and wherein the position of the vertical coupling means is fixable by the fixing means.
Vertical adjustment can be carried out in stepwise or step less manner. This embodiment is beneficial since a very
precise and easy vertical adjustment is provided.
[0017] The arm-member is according to a further preferred embodiment of the present invention inclined to the vertical
direction in an angle between 2° and 85°, in particular in an angle between 5° and 65° or between 10° and 35°. This
embodiment is beneficial since the object can be aligned in such a manner that coating respectively painting can be
applied easily.
[0018] According to a further preferred embodiment of the present invention a main frame is provided, wherein the
vertical position means and the horizontal positioning means are arranged at the main frame. Additionally or alternatively
a plurality of wheels, in particular at least three wheels or four wheels, are provided, wherein the wheels are arranged
in a lower section of the main frame, wherein the positioning means is arranged at an upper section of the main frame,
wherein the upper section is above the lower section.
[0019] The before mentioned object is also solved by a facility according to claim 12. The facility according to the
present invention preferably comprises at least a multi axis robot arm, wherein a coating, in particular spraying, unit is
attached to the robot arm and multiple transportation devices according to any of the before mentioned claims. Further-
more, a transportation path for transporting the transportation devices is preferably provided. The transportation path
preferably comprises rails, in particularly arranged on the ground or above the ground.
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[0020] According to a further preferred embodiment of the present invention further handling stations are provided
along the transportation path, wherein one further handling station is a curing oven and/or wherein another handling
station is a cleaning station for cleaning the object, in particularly before coating.
[0021] The before mentioned object is also solved by a method for processing, in particular coating, objects. The
method according to the present invention preferably comprises at least the steps: Providing a transportation device for
transporting an object, in particularly according to any of claims 1 to 11; Positioning the object, wherein a vertical
positioning takes place by means of a vertical positioning means for positioning the object on a predefined height and
wherein a horizontal positioning takes place by a vertical positioning means for positioning the object in a predefined
alignment with respect to a main frame, wherein the vertical positioning means comprises a vertical configuration means
for adjusting the vertical position of the vertical positioning means and wherein the horizontal positioning means comprises
at least two horizontal coupling means for coupling with the object and a horizontal configuration means for adjusting
the distance between the horizontal coupling means in horizontal direction; Processing the object with a processing unit,
wherein a stationary robot arm comprises the processing unit, wherein the processing unit is movable by said robot arm
with multiple degrees of freedom, in particularly with up to 3 degrees of freedom or with more than 3 degrees of freedom
or with up to 4 degrees of freedom or with more than 4 degrees of freedom or with up to 5 degrees of freedom or with
6 degrees of freedom. The object, in particular TV or display frame or picture frame, is preferably transported by means
of the transportation device into a processing region of said robot arm.
[0022] This method is beneficial since it enables a standard spray paint operation for any TV frame. It further provides
an opportunity for flexible automation for any additional operation like curing, cleaning, cooling and inspection for TV
frames.
[0023] The transportation device holding the processed object is moved according to a further preferred embodiment
of the present invention inside a curing oven. This embodiment is beneficial since the frame remains on the transportation
device during curing, thus no further loading or unloading is required.
[0024] Further benefits, goals and features of the present invention will be described by the following specification of
the attached figures, in which exemplarily components of the invention are illustrated. Components of the systems,
devices and methods according to the inventions, which match at least essentially with respect to their function can be
marked with the same reference sign, wherein such components do not have to be marked or described multiple times
with respect to said figures.
[0025] In the following the invention is just exemplarily described with respect to the attached figures.

Brief Description of the Drawing

[0026]

Fig. 1 schematically shows a facility according to the present invention for processing objects;

Fig. 2 shows schematically a side view of a transportation device according to the present invention in front of a
robot arm respectively manipulator;

Fig. 3 shows schematically a back view of a transportation device according to the present invention; and

Fig. 4 shows a schematic illustration showing a spring element inside a guide means.

[0027] Fig. 1 shows an example of a facility, wherein said facility comprises a plurality of transportation devices 40,
which are transported along a defined path 11. Said path 11 preferably comprises rails, wherein each transportation
device 40 preferably has a wheel part 8 and wheels of said wheel part are running inside said rails. The facility preferably
comprises multiple processing stations for processing the object 3, in particular TV frame. One station can be a coating
station 44, in particular spray painting station, a further station can be a cleaning station 15 and a further station can be
a heating, in particular curing oven, station.
[0028] While conveyor 11 is moving fixture respectively transportation device 40 with fixture arrives at spring releasing
point 12 while fixture holds object 3, in particular TV frame. Preferably a fixed part respectively stationary part, in particularly
arranged at a wall or stationary frame, will touch the spring locking device 6. As a result the left fixing pin 16 and right
fixing pin 17 are released from spring element 20.
[0029] After TV frame is painted and cured it’s removed from fixture and side rods are fixed to locking position for next
process. And it’s so simple that doesn’t need any sensors, electrical equipment or pneumatic equipment. Present design
is a cost saving method avoids producing many different fixtures for all size and group of TV frames. Present design
also enables standard spray paint application. This helps system to make flexible design changes for other equipment’s
like oven, ionization to make system more effective and flexible.
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[0030] Objects 3 are preferably arranged on transportation devices 40 before said transportation devices 40 are
entering a cleaning station 15. After cleaning a spring release means 13 preferably releases spring element 20, hence
a predefined alignment of the object 3 with respect to main frame 4 results. In a later step a movement of spring element
20 is preferably reduced or stopped by spring fixing means 12. In a further station 44 a surface processing, in particular
coating, takes place, wherein a robot arm 1 preferably guides a processing unit 2 along pre-programed paths. In an
oven 14 curing of said coating takes place. After curing all transportation devices 40 carrying objects 3 are channeled
out or all objects 3 are removed from these transportation devices 40. Thus, preferably a continuous conveyor system
robot programing for painting is prepared for master TV frame.
[0031] Fig. 2 gives an idea how an object 3, in particular TV frame, must be hang on a fixture, wherein such a fixture
preferably comprises a horizontal positioning means 30 and a vertical positioning means 25. The relative position between
an object 3 and a main frame 4 are preferably fix during transportation and/or processing. Thus, dimensions are preferably
stable for all fixtures transported on the continuous conveyor 11. Furthermore, an arm-member 42 is provided, wherein
said arm-member preferably forms or comprises the vertical positioning means 30. The vertical positioning means 30
preferably comprises vertical coupling means 7 for holding the object 3 and vertical configuration means 32 for adjusting
the vertical position of vertical coupling means 7. It is hereby possible that vertical configuration means 32 enables a
stepwise or step less configuration. Arm-member 42 is preferably at least sectionally rotatable or pivotable around a
horizontal axis. Arm-member 42 is preferably coupled via a forwarding spring 5 with main frame 4 or horizontal positioning
means 25. Spring 5 preferably applies forces onto arm-member in said rotating respectively pivoting direction. The arm-
member 42 is preferably inclined respectively pivotable to the vertical direction in an angle between 0° and 90°, in
particular in an angle between 2° and 75° or 5° and 60° or 15° and 45°.
[0032] For production robot 1 will follow the same path as it’s programmed. To accurate painting application all TV
with same dimension and model must be placed on to fixture as it is shown in fig. 3. X 9 and Y 10 distances are preferably
the same or must be same for all TV frames of the same kind. Thus, the present invention provides a universal fixture
for all sizes of TV frames (in particular between 32"-65" or between 20"-150").
[0033] Fig. 4 shows that spring element 20 touches the left and right inner side of the TV frames with its fixing rods.
Said fixing rods applies forces to contact surfaces of the object 3, thus the object moves in horizontal direction to bring
the forces applied by first rod and second rod in an equilibrium. And it makes it possible to have the same length from
side to middle. This mechanical assembly of fixing structure does not affect paint dust, Ionization system blowing air,
curing oven temperature and manpower.
[0034] The facility and/or one or some or all individual stations, in particular coating station 44, oven station 14 or
cleaning station 15 or transporting along path 11, is/are preferably working without any human control.
[0035] To keep dimensions 9 for horizontal fixing a balancing spring system is located inside the 18 left side fixing rod
and 19 right side fixing rod located inside the top fixing rods respectively guide means 21. Spring 20 is preferably designed
respectively calculated to force equally to both sides of TV frame 3 to keep middle point automatically. Spring 20 is
preferably coupled in its center with the outer guide means 21. When an operator hangs the TV frame to be painted on
to the top fixing rod operator just fixes the vertical positioning fixture respectively vertical configuration means 34. As
long as the same transportation device 40 is used for the kind of objects 3, in particular TV frames, preferably no further
vertical adjustment of the position of vertical coupling means 7 is required.
[0036] Thus, the present invention refers to a fixture, in particular coupled to a transportation device 40 for transporting
of at least one object 3, in particular a TV frame, to be coated though a coating facility. The fixture and/or transportation
device preferably comprises at least a vertical positioning means 30 for positioning the object 3 on a predefined height.
The fixture and/or transportation device further preferably comprises a horizontal positioning means 25 for positioning
the object 3 in a predefined alignment with respect to the main frame 4. The vertical positioning means 30 preferably
comprises a vertical configuration means 32 for adjusting the vertical position of a vertical coupling means 7 and wherein
the horizontal positioning means 25 comprises at least two horizontal coupling means 36, 38 for coupling with the object
3 and a horizontal configuration means 34 for adjusting the distance between the horizontal coupling means 36, 38 in
horizontal direction.
[0037] Horizontal positioning means 30 preferably describes a positioning means which aligns or arranges the object
at least or mainly in horizontal direction. The horizontal positioning means further preferably extends mainly or exclusively
in horizontal direction. Vertical positioning means 25 preferably describes a positioning means which aligns or arranges
the object at least or mainly in vertical direction. The vertical positioning means further preferably extends mainly or
exclusively in vertical direction.

List of reference numbers
1 robot arm / manipulator 16 first locking member / left locking pin
2 processing unit / paint spray gun

3 object / TV frame 17 second locking member / right locking pin
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Claims

1. Transportation device (40) for transporting of at least one object (3), in particular a TV
frame, to be coated,
at least comprising
a vertical positioning means (30) for positioning the object (3) on a predefined height,
a horizontal positioning means (25) for positioning the object (3) in a predefined alignment with respect to the main
frame (4),
wherein the vertical positioning means (30) comprises a vertical configuration means (32) for adjusting the vertical
position of a vertical coupling means (7)
and
wherein the horizontal positioning means (25) comprises at least two horizontal coupling means (36, 38) for coupling
with the object (3) and a horizontal configuration means (34) for adjusting the distance between the horizontal
coupling means (36, 38) in horizontal direction.

2. Transportation device according to claim 1,
characterized in that
the horizontal positioning means (25) comprises at least one spring element,
wherein at least one horizontal coupling means (18) and preferably both horizontal coupling means (36) are spring
loaded by said spring element (20).

3. Transportation device according to claim 2,
characterized in that
each horizontal coupling means (36, 38) is arranged on a movable rod (18, 19), wherein the movable rod (18, 19)
is moveable in horizontal direction, wherein the movable rods (18, 19) are at least sectionally arranged inside a
guide means (21) and coupled to said spring element (20).

4. Transportation device according to claim 3,
characterized in that
at least or exactly two locking members (16, 17) are provided,
wherein the locking members (16,17) are arranged in or on the guide means (21),
wherein one locking member (16) is arranged in a section of guide means (21) in which one rod (18) is arranged,
and
wherein the other locking member (17) is arranged in another section of guide means (21) in which the other rod
(19) is arranged,
wherein a relative movement between each rod (18, 19) and guide means (21) can be limited, in particularly prevented.

5. Transportation device according to claim 4,
characterized in that

(continued)

4 main frame 18 left fixing rod
5 forward spring 19 right fixing rod
6 spring locking device / locking control means 20 balancing spring / spring element
7 vertical coupling means 21 guide means / horizontal outer fixing rod
8 continuous conveyor carrier car / wheel part 25 horizontal positioning means
9 horizontal fixing length 30 vertical positioning means

10 vertical fixing length 32 vertical configuration means
11 conveyer unit / continuous conveyor 34 horizontal configuration means

36 first horizontal coupling means
12 spring fixing means / spring fixing sensor 38 second horizontal coupling means

40 transportation device / universal TV fixture13 spring releasing means / spring releasing sensor
42 arm-member

14 curing oven / paint curing oven 44 coating station
15 cleaning station / ionized TV frame cleaning system
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a locking control means (6) is provided,
wherein the locking control means (6) comprises mechanical parts for operating the locking members (16,17).

6. Transportation device according to claim 5,
characterized in that
the locking control means (6) comprises an actuation element for directing mechanical forces to both locking members
(16, 17) at the same time.

7. Transportation device according to any of the before mentioned claims,
characterized in that
the vertical positioning means (30) extends along an arm-member (42),
wherein at least one vertical coupling means (7) for supporting the object (3) in vertical direction is part of an arm-
member (42).

8. Transportation device according to claim 7,
characterized in that
the arm-member (42) comprises a fixing means,
wherein the vertical coupling means (7) is movable in vertical direction and wherein the position of the vertical
coupling means (7) is fixable by the fixing means.

9. Transportation device according to claim 7 or 8,
characterized in that
the arm-member (42) is inclined to the vertical direction in an angle between 2° and 45°, in particular in an angle
between 2° and 35° or 5° and 25°.

10. Transportation device according to any of the before mentioned claims,
characterized in that
a main frame (4) is provided,
wherein the vertical position means (30) and the horizontal positioning means (25) are arranged at the main frame (4).

11. Transportation device according to any of the before mentioned claims,
characterized in that
a plurality of wheels, in particular at least three wheels, are provided, wherein the wheels are arranged in a lower
section of the main frame (4),
wherein the horizontal positioning means (30) is arranged at an upper section of the main frame (4), wherein the
upper section is above the lower section.

12. Facility for coating objects
at least comprising
a multi axis robot arm (1), wherein a coating, in particular spraying, unit is attached to the robot arm (1)
and
multiple transportation devices (40) according to any of the before mentioned claims.

13. Facility according to claim 12,
characterized in that
a transportation path (11) for transporting the transportation devices (40) is provided, in particular rails,
wherein further handling stations (14,15) are provided along the transportation path (40),
wherein one further handling station is a curing oven (14)
and/or
wherein another handling station is a cleaning station (15) for cleaning the object (3).

14. Method for processing objects (3),
at least comprising the steps
Providing a transportation device (40) according to any of claims 1 to 11,
Positioning the object (3),
wherein a vertical positioning takes place by means of a vertical positioning means (30) for positioning the object
(3) on a predefined height and wherein a horizontal positioning takes place by a horizontal positioning means (25)
for positioning the object (3) in a predefined alignment with respect to a main frame (4),
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wherein the vertical positioning means (25) comprises a vertical configuration means (32) for adjusting the vertical
position of a vertical coupling means (7)
and
wherein the horizontal positioning means (25) comprises at least two horizontal coupling means (36, 38) for coupling
with the object (3) and a horizontal configuration means (34) for adjusting the distance between the horizontal
coupling means (36, 38) in horizontal direction,
Processing the object (3) with a processing unit,
wherein the stationary robot arm (1) comprises the processing unit (2),
wherein the processing unit (2) is movable by said robot arm (1) with multiple degrees of freedom,
wherein the object (3) is transported by means of the transportation device (40) into a processing region of said
robot arm (1).

15. Method according to claim 14,
characterized in that
the transportation device (40) holding the processed object (3) is moved inside a curing oven (14), wherein the
transportation device (40) stays inside the curing oven (14) until the object (3) is processed in the curing oven (14).
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