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(54) Vehicle painting enclosure

(57) The present invention relates to field of motor
vehicle repair, and in particular to the repair of minor
damage to paintwork. According one aspect of the
present invention there is provided apparatus providing
an enclosure (10) in which to paint a vehicle, comprising
a generally upstanding wall portion, a ceiling portion (13)
and a floor portion (11), in one of which portions is
formed an airflow input surface and in another of which
portions is formed an airflow extract surface, wherein
the input surface is provided by a panel (24) comprising
a diffusing medium for providing a substantially uniform

airflow from the surface of the panel into the enclosure
and wherein the extract surface is provided by a panel
comprising filter means (16) for airborne paint spray,
wherein an air duct external of the enclosure communi-
cates between rear sides of the input and extract panels,
which air duct is provided with airflow generation means
(18) for driving air through the input panel and drawing
air from the extract panel, thereby to provide a recircu-
lating flow of air in the enclosure (10), the rate and extent
of the flowing air being arranged to provide, in use, a
substantially laminar airflow around a vehicle in the en-
closure.
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Description

[0001] The present invention relates to field of motor
vehicle repair, and in particular to the repair of minor
damage to paintwork.
[0002] Accident damage to motor vehicles frequently
results in damage to vehicle body panels and paintwork.
These are routinely repaired by replacement of the pan-
el and painting of the replacement panel in a colour
matched to the overall vehicle colour. Frequently how-
ever the damage is very minor, as for example caused
by stone chips thrown up from the road or small scratch-
es. Damage of this nature is not severe enough to justify
the replacement of a panel, or repainting of a whole pan-
el, yet has a detrimental affect on the appearance of the
motor vehicle. So-called touch up paints are available
to deal with these defects. These come in small quanti-
ties in pots for application by brush, or in aerosol can
form for application as a spray. Typically these are ap-
plied by the owner of the vehicle rather than a paint spe-
cialist. Results from these home-repairs are usually fair-
ly poor unless the person applying the paint is experi-
enced. Even so it is very difficult to match the paint work
with the applied paint, because the paint comes pre-
mixed and cannot take into account fading or local var-
iations during manufacture.
[0003] Hence there is a need for a specialist paint re-
pairing method and apparatus which is capable of pro-
ducing high standard repairs, without the expense of
complete panel spraying.
[0004] According one aspect of the present invention
there is provided apparatus providing an enclosure in
which to paint a vehicle, comprising a generally up-
standing wall portion, a ceiling portion and a floor por-
tion, in one of which portions is formed an air flow input
surface and in another of which portions is formed an
airflow extract surface, wherein the input surface is pro-
vided by a panel comprising a diffusing medium for pro-
viding a substantially uniform airflow from the surface of
the panel into the enclosure and wherein the extract sur-
face is provided by a panel comprising filter means for
airborne paint spray, wherein an air duct external of the
enclosure communicates between rear sides of the in-
put and extract panels, which air duct is provided with
airflow generation means for driving air through the input
panel and drawing air from the extract panel, thereby to
provide a recirculating flow of air in the enclosure, the
rate and extent of the flowing air being arranged to pro-
vide, in use, a substantially laminar airflow around a ve-
hicle in the enclosure.
[0005] Preferably a minor proportion of the air recir-
culated through the duct is vented to atmosphere there-
by to remove paint solvent from the recirculating air. Typ-
ically, the proportion of air vented to atmosphere may
be 10 to 30% of the air passing through the duct.
[0006] Preferably the proportion of air vented to at-
mosphere is 15 to 25% of the air passing through the
duct.

[0007] According to a preferred arrangement the ap-
paratus is adapted so that the airflow through the input
panel is slightly less than the airflow through the extract
panel, thereby to maintain a negative air pressure within
the enclosure with respect to atmosphere.
[0008] In order to form an enclosure, one or more re-
tractable depending curtain(s) may be provided to form
wall(s) of the enclosure, the curtain(s) permitting access
of a motor vehicle to the enclosure.
[0009] For good airflow uniformity, the input panel
may comprise a layer of a filter medium. In a preferred
arrangement, the input panel is formed in the ceiling por-
tion of the enclosure. As a guide, the input panel may
have a similar area to the plan area of a four-door saloon
car. This ensures airflow over the entire vehicle upper
surface.
[0010] Preferably, the extract panel comprises a layer
of relatively coarse filter medium laid upon a layer of rel-
atively fine filter medium, the coarse layer forming the
enclosure side of the panel. The extract panel may be
formed in a wall portion of the enclosure. In an embod-
iment the panel occupies substantially an entire wall ar-
ea.
[0011] In another aspect of the invention the input
panel is located in a ceiling portion of the enclosure and
the extract panel is located in a rear wall of the enclo-
sure, and a front wall of the enclosure is openable to
permit vehicle entry.
[0012] In yet another aspect of the invention the input
panel is located in a ceiling portion of the enclosure and
the extract panel is located in a sidewall of the enclo-
sure, front and rear walls of the enclosure being open-
able to permit drive through entry and exit of a vehicle
from the enclosure.
[0013] The apparatus is preferably provided with
spray painting equipment suitable for painting of minor
portions of vehicle body panels.
[0014] The spray paint equipment should be adapted
to deliver paint quantities of less than 100 ml during
painting, over a small area, preferably less than 100 mm
diameter spray area at the optimum painting distance.
[0015] According to another aspect of the invention
there is provided a method of repairing minor paint work
damage to a motor land vehicle, comprising providing
apparatus according to any preceding claim, matching
a quantity of paint to the vehicle paint, delivering the
paint onto the damage site while maintaining a laminar
airflow over the vehicle which removes waste airborne
paint from the damage site.
[0016] Typically, the quantity of paint delivered is less
than 100 ml and preferably less than 50 ml.
[0017] The air flow rate in the enclosure should be suf-
ficient to carry away unwanted stray paint droplets sus-
pended in the air, whilst permitting spraying-on of the
paint onto the vehicle. A flow rate of 0.5 m/s to 1 m/s
has been found effective, although a preferred range is
0.6 m/s to 0.8 m/s.
[0018] Following is a description by way of example
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only and with reference to the accompanying drawings
of one method of putting the present invention into ef-
fect.
[0019] Figure 1 shows a sectional side view of an en-
closure for painting vehicles according to the present in-
vention.
[0020] Figure 2 shows the same enclosure, with a mo-
tor vehicle in place.
[0021] In figure 1 a generally rectilinear enclosure 10
is shown erected on a hard-standing surface 11. The
enclosure comprises an upstanding rear wall 12, a hor-
izontal roof 13 and a front wall comprising a retractable
metal curtain 14. A inner rear false wall 15 of the enclo-
sure is formed from a filter 16. The filter is supported by
a metal framework (not shown). The filter is a duplex
medium, comprising a relatively coarse filter on an en-
closure side of the filter, juxtaposed a relatively fine filter
medium on the rear wall side of the filter. The filter me-
dium comprises an unwoven fibre felt, the coarse and
fine progression providing a graduated filter capability
for efficiently removing air-entrained paint droplets with-
out unduly restricting airflow through the medium air-
flow. The rear false wall is spaced apart form the rear
wall 12 in order to create a vertically extending recircu-
lation duct 17.
[0022] An electrically driven air fan 18 is mounted at
a top end region of the rear wall. The blades 19 of the
fan are accommodated in a top portion of the duct. A
fresh air bleed vent 20 is provided in a body portion 21
of the fan. The vent communicates with the outside of
the enclosure. The fan is oriented so that the plane of
rotation of the fan is parallel to the back wall. A rigid ceil-
ing portion 22 of the enclosure is a sloping planar mem-
ber. The rigid ceiling portion extends upwardly and front-
wardly in the enclosure, from a lower portion of the fan
up to a planar ceiling filter 24. The filter is a planar fibrous
felt filter medium supported by a metal framework (not
shown). The filter extends across substantially the entire
width of the enclosure, and forms about 80% of the ceil-
ing area. The space between the roof and ceiling of the
enclosure forms a horizontal continuation of the recircu-
lation duct 17'.
[0023] A vertically extending extract duct 25 commu-
nicates with a portion of the recirculation duct which is
formed adjacent the tapering ceiling portion. The duct
provides an extract path for venting recirculating air to
atmosphere. An upper portion 26 of the duct functions
a chimney to disperse air-entrained agents into the at-
mosphere. A filter may be placed in the chimney if de-
sired to remove solvents and other undesirable agents.
[0024] One side wall of the enclosure is a solid wall.
Another side wall of the enclosure may preferably be
provided by a flexible curtain, permitting compartmen-
talisation of a larger hall to form a painting enclosure.
[0025] The flow path of air circulating within the cham-
ber during use is shown by the arrows in figure 1. The
fan sucks air in the enclosure through the vertical rear
wall filter 16. The air enters the recirculation duct and

travels upwards to the top end of the duct. The duct turns
a right angle and accommodates the fan blades. Down-
stream of the fan blades air is funnelled in between the
tapering ceiling portion and the roof. A proportion of the
air, in practice about 1,500 to 2,000 cubic feet per
minute, is vented to atmosphere through the extract
duct. The quantity of air recirculating is totals about
12,000 cubic feet per minute.
[0026] The air is ducted over the tope surface of the
ceiling filter, and driven through the filter medium into
the enclosure. The filter medium is relatively fine and
provides a uniform input of air into the chamber over
substantially the whole ceiling area. Air flow rates in the
chamber are adjusted to be about 0.5 m/s to 1.0 m/s. A
preferred range is about 0.6 to 0.8 m/s.
[0027] Figure 2 shows the same chamber in use with
a motor vehicle 30. A substantially non-turbulent laminar
flow of air is created over the upper surface of the vehi-
cle. Painting is typically effected by an acrylic or isocy-
anate paint mixture. The paint is mixed to match the ve-
hicle colour and sprayed by means of a spray gun ap-
plicator. The spray is directed onto the blemished or
damaged area. Extraneous paint which is entrained in
the air is carried away by the air, and maintained out of
contact of the vehicle body surface by the laminar flow.
The paint particles are carried as far as the rear wall
filter where they are removed by the duplex filter medi-
um. The air is then re-circulated, with a proportion of
fresh air bled into the system and a proportion bled to
atmosphere. The atmosphere bleed prevents the build-
up of agents such as solvents which are not removed
by the applied filter. The flow of air ensures that harmful
fumes are carried away during painting. It is possible to
omit the normal protective clothing and breathing masks
required in typical paint shops, particularly where paint
volumes applied are very low. This means that a very
rapid and convenient painting process may be carried
out for the repair of vehicles in a while-you-wait time
frame.
[0028] The illustrated embodiment has a single vehi-
cle access at the front of the enclosure. This allows the
enclosure to be formed in pre-existing garages and oth-
er buildings with minimal modification. However, in a
second embodiment, not shown, the enclosure has
openable front and rear walls, formed for example from
metal shutters or flame retardant curtains. An upstand-
ing side wall of the enclosure has formed in a surface
thereof the extract duplex filter medium. In this way a
recirculation of air in a direction transverse of the vehicle
is obtained. The vehicle is able to drive into the enclo-
sure through one end and then depart through the other
end, providing a drive through painting facility.

Claims

1. Apparatus providing an enclosure in which to paint
a vehicle, comprising a generally upstanding wall
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portion, a ceiling portion and a floor portion, in one
of which portions is formed an air flow input surface
and in another of which portions is formed an airflow
extract surface, wherein the input surface is provid-
ed by a panel comprising a diffusing medium for pro-
viding a susbtantially uniform airflow from the sur-
face of the panel into the enclosure and wherein the
extract surface is provided by a panel comprising
filter means for airborne paint spray, wherein an air
duct external of the enclosure communicates be-
tween rear sides of the input and extract panels,
which air duct is provided with airflow generation
means for driving air through the input panel and
drawing air from the extract panel, thereby to pro-
vide a recirculating flow of air in the enclosure, the
rate and extent of the flowing air being arranged to
provide, in use, a substantially laminar airflow
around a vehicle in the enclosure.

2. Apparatus as claimed in claim 1 wherein a minor
proportion of the air recirculated through the duct is
vented to atmosphere thereby to remove paint sol-
vent from the recirculating air.

3. Apparatus as claimed in claim 2 wherein the pro-
portion of air vented to atmosphere is 10 to 30% of
the air passing through the duct.

4. Apparatus as claimed in claim 2 or claim 3 wherein
the proportion of air vented to atmosphere is 15 to
25% of the air passing through the duct.

5. Apparatus as claimed in any preceding claim and
adapted so that the airflow through the input panel
is slightly less than the airflow through the extract
panel, thereby to maintain a negative air pressure
within the enclosure with respect to atmosphere.

6. Apparatus as claimed in any preceding claim
wherein one or more retractable depending curtain
(s) is/are provided to form wall(s) of the enclosure,
the curtain(s) permitting access of a motor vehicle
to the enclosure.

7. Apparatus as claimed in any preceding claim
wherein the input panel comprises a layer of a filter
medium.

8. Apparatus as claimed in any preceding claim
wherein the input panel is formed in the ceiling por-
tion of the enclosure.

9. Apparatus as claimed in claim 8 wherein the input
panel is of similar area to the plan area of a four-
door saloon car.

10. Apparatus as claimed in any preceding claim
wherein the extract panel comprises a layer of rel-

atively coarse filter medium laid upon a layer of rel-
atively fine filter medium, the coarse layer forming
the enclosure side of the panel.

11. Apparatus as claimed in any preceding claim
wherein the extract panel is formed in a wall portion
of the enclosure.

12. Apparatus as claimed in claim 11 wherein the panel
occupies substantially an entire wall area.

13. Apparatus as claimed in any preceding claim
wherein the input panel is located in a ceiling portion
of the enclosure and the extract panel is located in
a rear wall of the enclosure, and a front wall of the
enclosure is openable to permit vehicle entry.

14. Apparatus as claimed in any of claims 1 to 12
wherein the input panel is located in a ceiling portion
of the enclosure and the extract panel is located in
a sidewall of the enclosure, front and rear walls of
the enclosure being openable to permit drive
through entry and exit of a vehicle from the enclo-
sure.

15. Apparatus as claimed in any preceding claim and
provided with spray painting equipment suitable for
painting of minor portions of vehicle body panels.

16. Apparatus as claimed in claim 15 wherein the spray
paint equipment is adapted to deliver paint quanti-
ties of less than 100 ml during painting.

17. Apparatus as hereinbefore described with refer-
ence to figures 1 and 2 of the drawings.

18. Apparatus as hereinbefore described with refer-
ence to figure 3 of the drawings.

19. A method of repairing minor paint work damage to
a motor land vehicle, comprising providing appara-
tus according to any preceding claim, matching a
quantity of paint to the vehicle paint, delivering the
paint onto the damage site while maintaining a lam-
inar airflow over the vehicle which removes waste
airborne paint from the damage site.

20. A method as claimed in claim 19 wherein the quan-
tity of paint delivered is less than 100 ml and pref-
erably less than 50 ml.
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