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Description

(1) FIELD OF THE INVENTION

[0001] This invention relates to a method and an ap-
paratus for painting vehicle components and more par-
ticularly, to a method and an apparatus which allows a
variety of vehicle components to be simultaneously and/
or independently painted and which further allows a va-
riety of different types and colors of paint to be simulta-
neously, selectively, and/or independently applied to the
vehicle components.

(2) BACKGROUND OF THE INVENTION

[0002] Vehicle interior and exterior components, such
as bodies, fascias, bumpers, grilles, spoilers, mirrors,
door handles, instrument panels, door trim panels, and
body side and interior moldings are typically painted in
an "assembly line" or "serial" type manner in which each
component is placed and/or positioned upon a selec-
tively movable conveyor, or other type of automated de-
vice, and made to sequentially traverse or move through
a series of "stations" or "booths". The stations and/or
booths cooperate to cause each component to be paint-
ed according to a certain singular painting process.
[0003] Many of these stations or booths generally in-
clude several manual (e.g., hand-held "spray guns")
and/or automated (e.g., computer and/or robotic con-
trolled) paint applicators which are typically arranged in
a pair of opposed rows. Each of the components typi-
cally and sequentially move between each of the re-
spective pairs of applicator rows in each of the stations
or booths. The applicators, within each of the stations
or booths, cooperatively coat each of the respectively
received components with paint or other substances
and/or materials, in accordance with a stored program
or a manual spray pattern. Typically, each station or
booth includes about ten to about sixteen applicators,
arranged in two equal and opposed rows. Hence, each
of the rows typically contains about five to eight appli-
cators.

[0004] While many different types of vehicle compo-
nent paint processes exist, each station or booth usually
and generally performs a unique portion or a "stage" of
whatever component painting process is being em-
ployed. Particularly, as the components travel through
each station or booth they are subject to various parts
and/or portions of the overall painting process. Typically,
the conveyor travels at a speed of about twenty feet per
minute and conventional painting systems have an av-
erage output or "through-put" of about four properly
painted vehicle components per minute. While these pri-
or vehicle component painting systems adequately
paint vehicle components, they suffer from several
drawbacks.

[0005] Itis relatively difficult to quickly or dynamically
change the type or color of the paint, or the automated
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paint spray pattern, in these conventional painting sys-
tems. For example, each time that a new color or type
of paintis to be used, the applicators and the associated
devices and/or equipment (e.g., the paint supply hoses
which communicate paint to the applicators), must be
fully cleaned or "flushed" in order to substantially pre-
vent the undesired mixing of different types and/or
colors of paint. This "flushing" is very time consuming,
relatively costly, and requires the use of additional and
relatively toxic flushing solvents. Such flushing also un-
desirably interrupts the entire painting process since the
paint system cannot be used as it is flushed. Similarly,
the paint system cannot be used as the computer and/
or robotic applicators are modified to paint a new type
of component requiring a different paint or spray pattern.
[0006] In order to increase painting efficiency and to
reduce the amount of required flushing or spray pattern
changes, relatively large sets or groups of components
are typically painted (e.g., each set or group containing
substantially identical components), thereby requiring
large paint inventories and undesirably increasing com-
ponent inventory and storage costs.

[0007] Moreover, since these prior paint systems uti-
lize only a single conveyor operating in a sequential and
serial manner, "substantially" any malfunction or "fault"
in any of the painting components will typically cause
the entire system or painting production line to "shut
down" until that problem or malfunction is corrected.
These prior vehicle component painting systems are
therefore not substantially "fault tolerant” (e.g., operable
even if parts of the system fail). Additionally, preventa-
tive or "scheduled" maintenance also causes the entire
sequential and/or serial system to be inoperative. Ac-
cordingly, much of the preventative type maintenance,
which is required to be performed upon these prior paint
systems, is not done or is done well after it was due to
be done.

[0008] There is therefore a need for a method and an
apparatus for painting vehicle components which over-
comes at least some of the various and previously de-
lineated drawbacks of the prior systems; which utilizes
multiple independently operable conveyors; which se-
lectively allows different colors and/or types of paint to
be simultaneously and independently utilized; which al-
lows different types of vehicle components to be inde-
pendently and simultaneously painted; which allows dif-
ferent components of different colors to be substantially,
simultaneously, and independently produced; which
continues to operate even after a fault or malfunction
occurs within part of the assembly; and which allows
portions of the painting system to be maintained and/or
repaired without requiring the entire system to cease op-
eration and/or become inoperative.

SUMMARY OF THE INVENTION

[0009] It is a first object of the invention to provide a
method and an apparatus for selectively painting vehicle
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components which overcome at least some of the pre-
viously delineated drawbacks of prior painting systems.
[0010] Itis a second object of the invention to provide
a method and an apparatus which allow vehicle compo-
nents to be selectively painted in a parallel fashion.
[0011] Itis a third object of the invention to provide a
method and an apparatus which include multiple and in-
dependently operable stations and booths which are
used to selectively paint multiple types of vehicle com-
ponents.

[0012] Itis a fourth object of the invention to provide
a method and an apparatus for painting vehicle compo-
nents and which allows vehicle components of a variety
of colors to be selectively, substantially, simultaneously,
and independently produced.

[0013] Itis afifth object of the presentinvention to pro-
vide a method and an apparatus or system for painting
vehicle components which allow portions of the appara-
tus or system to be maintained, adjusted, and/or re-
paired while simultaneously allowing vehicle compo-
nents to be selectively painted.

[0014] Accordingto afirstaspect of the presentinven-
tion, an apparatus for selectively painting vehicle com-
ponents is provided. The apparatus includes a first and
a second group of stations which respectively cooperate
to paint vehicle components. The apparatus further in-
cludes a first conveyor which receives a first vehicle
component and which selectively transports the first ve-
hicle component through the first group of stations; and
a second conveyor which receives a second vehicle
component and which selectively transports the second
vehicle component through the second group of sta-
tions, thereby allowing the first and second vehicle com-
ponents to be substantially and simultaneously painted.
[0015] According to a second aspect of the present
invention, a method to paint vehicle components is pro-
vided. The method includes the steps of providing at
least one painting booth having several independently
operable painting cells; providing several independently
operable conveyor assemblies, each of the conveyor
assemblies traversing a unique one of the painting cells;
removably attaching at least one of the automobile com-
ponents to a unique one of the conveyor assemblies;
and selectively moving the at least one of the automobile
components through one of the independently operable
painting cells, thereby causing the at least one automo-
bile component to be painted.

[0016] These and other objects, aspects, features,
and advantages of the present invention will become ap-
parent from a consideration of the following specification
and the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 is a block diagram of a vehicle com-
ponent painting assembly which is made in accordance
with the teachings of the preferred embodiment of the
invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT OF THE INVENTION

[0018] Referring now to Figure 1, there is shown a ve-
hicle component painting assembly 10 which is made in
accordance with the teachings of the preferred embod-
iment of the invention. As shown, system 10 includes a
preliminary or initial washing booth or station 12, an ad-
hesion promoter or primer coating booth or station 14,
a base coating booth or station 16, a clear coating booth
or station 18, a paint drying or "setting" station or oven
20 and four independently operable and substantially
identical conveyor assemblies 22 which traverse sta-
tions or booths 12, 14, 16, 18, and 20. It should be re-
alized that each station or booth 12-20 is independently
operated with respect to the other stations or booths
12-20 and that while four such conveyor assemblies 22
are shown, different numbers of conveyor assemblies
22 may be selectively used by system 10. Moreover, it
should be realized that while one type of painting proc-
ess is described and illustrated within Figure 1, the in-
vention is equally applicable to other types of dissimilar
painting processes, thereby requiring different types
and/or numbers of stations or booths 12-20.

[0019] In the preferred embodiment of the invention,
each of the conveyors 22, by use of conventional carri-
ers 58, selectively transports components 80 through
unique portions of each of the stations or booths 12, 14,
16, 18, and 20. Hence, each conveyor assembly 22 re-
spectively transports components 80 through a single
and unique painting process. The four conveyor assem-
blies 22 therefore allow four independent painting proc-
esses to be accomplished in a substantially independ-
ent and simultaneous manner. While the following dis-
cussion illustrates and describes one overall type of
painting process cooperatively performed by one inde-
pendently operable portion of each station or booth
12-20 (e.g., each of the four independent painting proc-
esses are substantially identical), it should be realized
that the discussion is equally applicable to the other in-
dependently operable portions of the booths or stations
12-20.

[0020] Washing station 12 comprises four independ-
ently operable, substantially identical, and conventional,
vehicle component washing assemblies or compart-
ments 24. As shown, a wall or divider 25 separates each
adjacent assembly 24. Further, each assembly 24 re-
ceives vehicle components 80 from a unique one of the
conveyor assemblies 22. As is further shown, each com-
partment or assembly 24 includes, in this non-limiting
embodiment, five areas or portions 64 - 72 which corre-
spond to and which perform different functions and/or
washing "actions" which are required by the overall ini-
tial washing cycle or operation and which are more fully
delineated below.

[0021] Particularly, a component 80 is initially re-
ceived by portion 64 of a component receiving assembly
24 and, in portion 64, the received component 80 is se-
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lectively sprayed with conventional and commercially
available de-ionized water. The sprayed water is filtered,
re-circulated, and re-used by system or apparatus 10.
The conveyor 22 then causes the sprayed component
80 to enter portion 66 of the component receiving as-
sembly 24. In portion 66, the received component 80 is
placed into a conventional and commercially available
chemical bath, including conventional and commercially
available acidic and/or basic cleaning compounds. The
conveyor 22 then transports component 80 to portion
68 of the component receiving assembly 24 where the
component 80 is selectively rinsed with the re-circulated
de-ionized water which was used within the portion 64.
The conveyor 22 then transports the component 80 to
the portion 70 of the component receiving assembly 24,
where the component 80 is rinsed with conventional and
commercially available de-ionized water which has not
been previously re-circulated. The conveyor 22 then
transports the component 80 to portion 72 of the com-
ponent receiving assembly 24, where the component 80
is dried by the use of a commercially available and con-
ventional hot air or gas blower.

[0022] It should be realized that each portion 64-72 of
each initial washing compartment 24 operates inde-
pendently. Further, while one washer station or booth 12
having four substantially identical and independently
operable compartments 24 is shown, other types and
numbers of washers may be used and other washers
having different numbers of compartments 24 (and re-
spective areas or portions 64-72) may be used by sys-
tem 10.

[0023] After component 80 exits station 12, conveyor
22 causes the exiting component 80 to enter a unique
one of the cells or portions 36 of priming station 14
where a primer coat of paint is applied to the component
80. The conveyor 22 then causes the "primed" compo-
nent 80 to selectively enter a unique one of the cells or
portions 34 of station 16 where a base coat of paint is
applied. The conveyor 22 then causes the component
80 to enter a unique one of the cells of station 18 where
a conventional "clear coat" type of finish material is ap-
plied to the component 80. Finally, the conveyor 22
causes the component 80 to enter a unique one of the
ovens 50 of station 20 where the component 80 is dried
and the applied material secured to the component 80.
In this manner, stations or booths 12-20 cooperate to
produce components 80 which are selectively painted
according to a desired painting process. Stations 14-20
are further described below.

[0024] As shown, priming station or portion 14, in this
non-limiting embodiment, includes four substantially
identical and independently operating "parallel" or adja-
cent cells 26 which are each separated by a wall or di-
vider 30. In one non-limiting embodiment, each wall or
divider 30 comprises a conventional and commercially
available "silhouette" divider or any other suitable divid-
er for substantially preventing the transfer or exchange
of paint between cells or portions 36.
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[0025] Each cell 26 includes, in one non-limiting em-
bodiment, four conventional, substantially identical, and
commercially available robotic paint applicators or ro-
bots 28 which operate under stored program control and
which are cooperatively adapted to selectively apply a
"complete" and/or entire coat of conventional and com-
mercially available primer or an "adhesion promoter"
substance to the automotive components 80 passing
through or selectively traversing each cell 26. Particu-
larly, as shown, the robots 28 are arranged in two op-
posed and substantially equal rows. Each cell 26 (e.g.,
the robots 28 contained in each of the cells 26) operates
independently of the other cells 26 (e.g., independently
of the robots 28 contained in the other cells). Hence, the
robots 28 within one of the cells 26 may be selectively
and separately stopped, repaired, programmed, and/or
adjusted without adversely effecting the operability of
any of the other cells 26.

[0026] As shown, station 16 includes four substantial-
ly identical, independently operating "parallel" or adja-
cent cells 34. Each cell 34 is separated by a convention-
al wall or divider 38 and each cell 34 contains four ro-
botic paint applicators or robots 36. In one non-limiting
embodiment, station 16 is substantially identical to sta-
tion 14 with the exception that robots 36 are designed
and programmed to selectively apply a complete base
coat of paint to automobile components 80 passing
through each cell 34.

[0027] As shown, station 18 includes four substantial-
ly identical independently operating "parallel" or adja-
cent cells 42, each separated by a divider 46 and each
containing four robots 44. Station 18 is, in one non-lim-
iting embodiment, identical to stations 14, 16 and their
respective components with the exception that robots
44 are designed and programmed to apply a complete
conventional clear coating to the respective automobile
components 80 which traverse or which pass through
each cell 42. In other alternate embodiments robots 28,
36, and 44 are replaced with manually operated spray
guns, or with a combination of robotic applicators and
manually operated spray guns.

[0028] Asshown, oven 20 is a convection oven having
four adjacent and independently operable chambers or
compartments 50. Each compartment or chamber 50 is
separated by a substantially thermally resistant wall or
divider 52. The walls/dividers 52 allow each of chambers
50 to selectively maintain a desired and independently
programmable temperature.

[0029] Conveyors 22 are substantially identical, con-
ventional, and commercially available "industrial grade"
conveyors. Conveyors 22 each include a belt or "line"
56 upon which a plurality of substantially identical and
equally spaced carriers 58 are attached. In one non-lim-
iting embodiment, carriers 58 are separated by a dis-
tance of about four feet to about seven feet, although
other spacings may be utilized. Particularly, carriers 58
are adapted to selectively attach, secure, and carry au-
tomobile components 80 by use of a mechanical or mag-
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netic attachment apparatus (not shown). Belt 56 is driv-
en by a conventional driver or motor 60. Moreover, mo-
tor or driver 60 is operated by use of a conventional ex-
ternal programmable type controller 62.

[0030] Each conveyor line 56 selectively traverses a
unique one of the cells 26, 34, 42 in each station 14, 16,
18 and a unique one of compartments 50. Each control-
ler 62 is adapted to selectively cause drivers 60 to move
lines 56 in the direction of arrow 74 at a certain rate or
speed, thereby causing carriers 58 to move from posi-
tion 76 toward position 78 and to selectively traverse
cells 26, 34 and 42 and compartments 50. After travers-
ing stations 14, 16, 18 and oven 20, each line circles or
revolves back to position 76.

[0031] Inoperation, automobile components 80 which
are desired to be painted are attached to carriers 58.
Drivers 60 are activated by way of controllers 62 and
cause lines 56 to selectively move in the direction of ar-
row 74, thereby transporting carriers 58 from position
76 toward position 78. In the preferred embodiment of
the invention, drivers 60 move carriers 58 at the rate of
approximately 5-8 feet per minute. Particularly, each au-
tomobile component carrying carrier 58 traverses or
passes through a unique one of the compartments 24
of the washing station 12; a unique one of cells 26 of
priming station 14; a unique one of cells 34 of base coat-
ing station 16; and a unique one of cells 42 of clear coat-
ing station 18. As carriers 58 traverse each respective
cell 26, 34, 42, the robotic paint applicators 28, 36 and
44 apply coatings in accordance with a predetermined,
stored program. Particularly, the paint is applied accord-
ing to the type, size, and shape of the component 80
desired to be painted and the color and type of the paint
being used. It should be recognized that the independ-
ently operable adjacent cell groups 26, 34, 42, allow dif-
ferent types of components or colors to be painted si-
multaneously, and that vehicle component painting may
be selectively accomplished in a parallel manner. For
example and without limitation, system 10 may be used
to substantially paint at least four different sets or types
of components 80, with each cell of each station 12-20
being programmed to paint one particular type of com-
ponent (e.g., each conveyor 22 transporting compo-
nents 80 through a unique painting process utilizing a
certain selected color and/or type of paint and having a
spray pattern required by a unique type of component
(e.g., body).

[0032] System 10 may also be used to paint four dif-
ferent sets or groups of components in different colors,
with each adjacent cell corresponding to a different
color. Adjacent cells may also be arranged by customer,
by substrate type, by paint color or color family (e.g.,
light metallics), by paint type, by required oven temper-
ature, by required painting speed, or by type of compo-
nent (e.g., interior, exterior).

[0033] When the automotive components 80, at-
tached to the carriers 58, reach point 78, the applied
paint has been dried, and the components 80 are re-
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moved and are ready for use in further assembly proc-
esses. Once the components 80 have been removed,
the carriers 58 are revolved or returned by driver 60
where new components 80 are attached.

[0034] System 10 provides significant advantages
over conventional painting systems of the prior art. Par-
ticularly, unlike prior painting systems, booths or sta-
tions 12, 14, 16, 18, or 20 each include a plurality of
adjacent and independently operable and programma-
ble cells 64-72, 26, 34, and 42. This arrangement allows
system 10 to paint several different component types or
models simultaneously and/or allows system 10 to uti-
lize several different paint colors simultaneously. Fur-
thermore, certain cell groupings can be assigned or "de-
voted" to certain paint colors or color families, thereby
making color changes in system 10 less time consum-
ing, less costly, and more efficient. Specifically, color
changes can be made on a cell by cell basis, which re-
quires only four robots or spray guns to be flushed and
re-filled as opposed to the systems of the prior art which
typically require sixteen applicators to be flushed per
booth. This also allows the size of paint batches to be
smaller thereby reducing inventory and inventory-relat-
ed costs, and further allows component types and colors
to be produced in smaller groups or sets, which provides
for more close and flexible responses to changing con-
sumer demands.

[0035] The independently operable "parallel" cell ar-
rangement of system 10 also allows for the activation
and deactivation of only certain cells. This allows system
10 to run at either full or partial capacity as customer
demand increases and decreases, thereby offering im-
proved efficiency. Importantly, the arrangement of sys-
tem 10 allows maintenance and repairs to be performed
on individual cells or conveyors while the balance of
cells continue to function and produce, thus maximizing
system "uptime" and efficiency.

[0036] Unlike prior systems, conveyors 22 of system
10 operate at a significantly slower speed or rate (e.g.,
5-8 feet per minute). While the conveyor speed of sys-
tem 10 is significantly slower than prior systems, a sub-
stantially identical output or "through-put" is achieved (e.
d., 4 conveyor lines x 5 feet/minute x 1 carrier/5 feet =
4 carriers per minute for system 10, which is equal to 1
conveyor line x 20 feet/minute x 1 carrier/5 feet for a
typical system of the prior art) . Furthermore, the re-
duced speed of the components 80 through the painting
stations allows robotic applicators to be timed more
closely to the moving lines and allows manual hand
sprayers additional time to spray the components 80
more precisely, thereby allowing paint delivery volume
changes and spray pattern changes to be performed
more precisely on the components 80 being painted.
[0037] Itshould be understood that Applicants' inven-
tion is not limited to the exact painting system 10 illus-
trated in Figure 1, but that various changes and/or mod-
ifications may be made without departing from the spirit
and/or the scope of Applicants' invention. For example,
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in other embodiments of Applicants' invention, rather
than utilizing a single station having multiple adjacent
cells, multiple adjacent stations are used (e.g., two ad-
jacent stations each having two cells and a divider, or
four adjacent stations each having one cell). Applicants'
invention may also be modularly expanded by creating
additional painting cells each having an associated con-
veyor. In one alternate embodiment, the number of ro-
botic paint applicators per cell is dependent on the
speed of driver 60 and the geometry and complexity of
the components being painted. In other alternate em-
bodiments, system 10 may include more or less cells
per station or booth and/or more or less stations or
booths.

Claims

1. An assembly which receives a plurality of vehicle
components and which comprises a first portion
which paints a first of said plurality of vehicle com-
ponents according to a first painting process and a
second portion which paints a second of said plu-
rality of vehicle components according to a second
painting process while said first of said plurality of
vehicle components is being painted.

2. The painting assembly of claim 1 wherein said first
portion paints said first of said plurality of vehicle
components with a first color and wherein said sec-
ond portion paints said second of said plurality of
vehicle components with a second color.

3. The painting assembly of claim 1 wherein said first
of said plurality of vehicle components and said sec-
ond of said plurality of vehicle components are sub-
stantially and simultaneously painted.

4. The painting assembly of claim 1 wherein said first
of said plurality of vehicle components is of a first
type and wherein said second of said plurality of ve-
hicle components is of a second type.

5. The assembly of claim 1 wherein said first portion
includes at least one applicator and at least one ov-
en.

6. The assembly of claim 5 wherein said second por-
tion is substantially identical to said first portion.

7. The painting assembly of claim 1 wherein said first
portion paints said first of said plurality of vehicle
components with a first color and wherein said sec-
ond portion paints said second of said plurality of
vehicle components with said first color.

8. The painting assembly of claim 1 wherein said first
of said plurality of vehicle components comprises a
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body.

9. Asystem for painting vehicle components, said sys-
tem comprising:

at least one station having a plurality of inde-
pendently operable painting cells, each of said
painting cells having a plurality of paint applica-
tors which selectively eject paint; and

a plurality of conveyor assemblies, each of said
plurality of conveyor assemblies traversing a
unique one of said painting cells and selectively
and cooperatively transporting at least one of
said automobile components through each of
said painting cells, thereby causing said paint
to be selectively applied to said automobile
components.

10. The system of claim 9 wherein said painting cells
apply a primer coating to said automobile compo-
nents.

The system of claim 9 wherein said painting cells
apply a base coating to said automobile compo-
nents.
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