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TRANSPORTABLE BOOTH FOR PAINTING AND CURING VEHICLES

Field of the Invention

The invention relates to transportable vehicle enclosures sultable for painting vehicles.

Background o the Invention and Prier Art Known to the Applicant

The following prior art documents are acknowledged, US5,853,215, WO2005/ 118214,
USZOT0/0272915, US2005/0120948 and US2002/0139057. Each one of these prior art
documents discloses 2 mobile or transportable vehicular/vehicle component workshop.
MNone of these however appears to disclose an enclosure suitable for conducting
automobile spray painting and curing operations in an effective stand-alone facility. For
sxample, US5853,215 is provided with an outside temperature dependent aly inlet to the
rear of the enclosure — any heating is provided solely by the infra red heaters which are
fixed to the celling. According to the description in column 6, the fan continuously purges
the work station of this prior art embodiment. Curing is provided by the use of fixed
infrared curing lights 84 provided in the celling of the enclosure. The alr handling unit of
this prior art embodiment therefore appears 1o be of a single mode of use kind, With
regard to WO2005/118214, there appears to be no disclosure of an enclosure of the kind
i question with an appropriate alr handling unit, US2010/0272915 fails 1o disclose an
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enclosure of the kind in question — it is an inflatable structure which would be wholly
unsuitable for a baking mode of operation. Finally, US2002/0139057 is also silent with

regard to an air handling unit of the kind In question.

Summary of the Invention

in its broadest Independent aspect, the Invention provides a transportable vehicle
enclosure for painting vehicles comprising side, front, rear, ceiling and floor portions, one of
the portions being configured to allow vehicular access; whereby, in use, a vehicle may be
placed within the enclosure; the enclosure further comprising an air handling unit for
respectively producing a first temperature level within the enclosure sultable for a spray
mode of operation and a second temperature level within the endlosure sultable for a

baking mode of operation.

This configuration is particularly advantageous because it allows both spray painting and
curing operations to be tackled in a stand-alone facility. The provision of the air handling
unit may be particularly beneficial in certain embodiments where an optimum spraying
termperature may be reached for the spraying mode of operation and in embodiments
where a much higher temperature level may be applied within the enclosure for the curing
made of operation. This would allow the use of manufacturer compliant paint products to

be employed.

The term vehicle {and the related adjective vehicular] is to be interpreted broadly and may
include within its scope at least the following automotive vehides, vessels, sledges, cycles,

planes, toys and parts and fittings of such deviges.

in & subsiclary aspect, the enclosure is formead as a mono-blodk sultable for loading onto a
transporter and unloading from a transporter, whersin the air handling unit Is integral with
the mono-block, This configuration s particulerly advantagsous as it allows the full
painting and baking operation, producing first and second temperature levels suitable for
each stage, to be carried out In & transportable mono-biock in any detached isolated
tocation and in any external temperature condition. It may be simply dropped off and

picked up by & specialised transportation vehicle to provide 2 one-stop shop facllity Ina
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full range of environmental conditions. it alse achieves this without unduly complicating

the air handling unit which provides a compact structure idsal for transportation,

in @ further subsidiary aspect, the alr handling unit Incorporates an upper air duct for
gutputting alr into the enclosure at either the first or second temperature level and a
lower extraction duct located towards a rear portion of the enclosure’s floon whareby air
flows substantially diagonally between the upper air duct and the lower extraction duct.
This configuration is particularly advantageous In terms of presenting a particularly
compact enclosure which may be sasily transported, reloaded and unloaded in different
tocations. It also allows particularly voluminous under-vehicle extractors to be avoided, &
therefore allows a particularly compact floor 1o be generated which is advantageous for
transportation but also in use since the reguirerments for ramps can be kept to an absolute

minimum (i not aveided in their entirety).

in & further subsidiary aspect, the rear portion incorporates an alr handling unit and the
tower extraction duct Is located adjacent to the air handling unit in the floor. This
configuration is particularly advantageous in terms of overall compactness of enclosure for

improved transportability,

iy a further subsidiary aspect, the alr handiing unit incorporates a heater; the heater baing
& divect-fired gas burner which is capable of heating air in both the spraving mods of
aperation and the baking mods of operation. This configuration is particularly
advantageous In terms of rapidity of switching between modes of operation. It also offers

a particularly advantageous anvirenmental solution.

in & further subsidiary aspect, the alr handling unit incorporates a heater; a fresh air infeg;
and an airflow controller which in & first position allows fresh alr to flow to sald heater and
which in & second position allows air to flow from inside the enclosure to the heater in
order to re-circulate the alr, This configuration is particularly advantageous in terms of

reducing the heating required during the baking mode of operation.

in & further subsidiary aspect, the air How controller is configured to automatically change

from the first to the second position after a predetermined period of time slapses during
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which no spraying occurs. This is also particularly advantageous in reducing the

consumption of the heater whilst avoiding having to rely on an operator's input.

in & further subsidiary aspect, the enclosure further comprises 8 spray gun with a
compressed air ing; an air flow sensor being provided to sense the How of air in said
compressed alr line; the contreller changes from the first position to the second position
dependent upon the detected presence or absence of alr flow. This configuration is
particularly advantageous in terms of providing a mechanism directly linkad 1o the

spraying cycle to ensure a rapld and efficlent switching between modes of operation.

in a further subsidiary aspect, the enclosure is triangular in plan view and its rear most side

containg the air handling plant. This provides a particularly compact configuration.

In a further subsidiary aspect, less than 3 of the rear side surface Is cocupied by the air
handling plant. This is particularly beneficial in terms of reducing the size of the overall

structure. It also allows the rear side to accommodate ancillary devices and/for equipment,

irr @ further subsidiary aspect, the floor s formed of longitudinal and sideways extending
struts; said floor extraction duct being formed between sideways extending struts. This
avoids the air handling unit being unduly elevated thus sllowing the relatively complex

mutti-function alr handling unit to it comfortably betwsen the unit's sides.

it a further subsidiary aspect, the floor extraction duct incorporates a lattice beam which
may form a zig-zag patterr; whereby passageways are provided for exdracting air. This
configuration is particularly advantageous in order to allow the passage of air through
sideways extending struts whilst at the same time providing sufficlent stroctural rigidity to

the enclosure.

i & further subsidiary aspect, the Hoor extraction duct incorporates an extraction filter,
This is particularty advantageous in terms of minimising potential emissions from the

enciosure.
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in & further subsidiary aspect, the alr emitted from the enclosure passes through a two or
more stage filter, This multi-stage filtration process further advantageously reduces

potential emissions from the enclosurs,

in a further subsidiary aspect, the enclosure Is formed a5 8 single Integral bock or
transportation, This would allow the enclosure to be transported relatively
straightforwardly which would allow it to be temporarily placed on a site such a5 a car
dealership, In preferred embodiments, it would avold the use of mobile repair shops which
are used in the open air where environmental emissions are uncontrolled. it would allow
repairs ranging from a relatively small spot repair to a complete repaint of a car to be

provided in any location where a need arises whilst maintaining 8 very high level of quality

and preserving the environment.

in a further subsidiary aspect, the enclosurs further comprises & dryer unit which is
displaceable within the enclosure. This is particularly advantageous when applying heat to

a specific location, or for sxample, small scale repairs.

in & further subsidiary aspect, the dryer unit is displaceable at least longitudinally within
the enclosure and rotatably at least about an axis normal to the enclosure’s floor. This
allows the localised dryer unit to be positioned to take Into account the specific site of the
repair on the vehicle whilst at the same time potentially taking into account the curvature

of the vehicle for optimum heat diffusion

Brief Bescdption of the Invention

Figure 1 shows a schematic cross-sectional view of a transportable vehicle enclosure,
Figurs 2 shows a cross-sectional plan view of an enclosure,

Figure 3 shows a cross-sectional view acress the rear portion of the enclosure with the

flow paths of the alr handling unit.

Figure 4 shows the cross-sectional view of the kind shown in Figurs 3 with the flow of air

in accordance with & further mods of operation,
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Detatled Description of the lnvention

Figure 1 shows a transportable vehicle enclosure generally referanced 1 for painting
vehicles such as vehicle 2. The enclosure incorporates a floor 3, a ceiling 4 and a rear
portion 5, The enclosure may incorporate an explosion relief panel. Advantageously, the
explosion relief panel may be incorporated into the celling of the enclosure. The front
portion & incorporates doors 7 and 8 as shown in Figure 2 which may be opened to permit
the passage inte and ocut of the enclosure by for example 3 motor vehicle. Treated alr
passes through inlet plenum 9 before reaching the vehidle contalning portion of the
enclosure, The air flows substantially diagonally across the length of the inside of the
enclosure as lilustrated by the series of arrows 10-14. The air exits at the vehicle
containing area at the rearmost portion of the enclosure where a lower extraction duct 15

is integrated into the floor

A track 16 extends along the side and rearmaost portions of the inner surface of the
enclosure. Track 16 may be used to secure an infrared dryer unit 17, The infrared dryer
unit may displace along said track in order to allow the positioning of the dryer In close
proximity to the particular area of the vehicle. Track 16 serves to displace the dryer unit
iongitudinally. However, in addition to this mode of displacement, in & preferred
embodiment, the dryer unit may alse be displaceable in a direction orthogonal o the floor.
This would allow the dryer unit to be positioned at different heights in order to target
different locations. In addition, the dryer unit may be configured to accommodate a
degree of rotation about an axis normal to the floor, In a further embodiment, the dryer
unit may also W forwards and backwards. These modes of displacement would allow

tocatised drying to occur whilst taking into account disparate vehidle sizes and curvatures.

in the rear portion 5 of the enclosure, an air handling unit 18 may be provided. The alr
handling unit may incorporate a direct gas-fired bumer with input and extraction fans. ina
preferred embodiment, the input and extraction fans may be twin input and extraction
fans with a power rating of 3-4kW. Behind the gas handling plant, a bespoke gas storage
area 19 is provided {as shown in Figure 2) with a plurality of gas oylinders. Altemnatively,
instead of & bespoke gas storage ares, gas bottles may simply be provided at substantially
ground level outside of the enclosure. An extraction duct 20 is provided and may

advantagecusly reduce emissions under 10mg/m3 at 2 15 meter per second velodity,
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The lower extraction duct 15 may incorporate a gridded Hoor section with two stages of
filtration bensath the section to ensure effsctive removal of particulate matter, The inlet
plenum 8 may ihcorporate a TAGOO high particle filter Le. 2 800 micro particle
performance rated filter with a 8% potassium permanganate Impragnated fiter media
suftable for removing slrborne pollutants. The floor may be an integrated structural floor
which will provide additional structural strength which would be particularly advantageous
during relocation. In preferred smbodiment, the entire alr handling plant is provided above
the ground, Preferably, only part of the floor incorporates vents, In a preferred

smbodiment, the floor is relatively shallow,

A paint store 27 may be provided in the rear portion, An squipment store 22 may also be
provided in the rear portion. Door 23 may be provided to facilitate access to the rear
portion from the outside whilst door 24 provides access from the Inside of the enclosure to

the rear portion.

Figure 3 shows an embodiment of the alr handling unlt In detall, The dashed arrows
represent potential hested alr drculsting through the lower extraction duct 25 out. An
extraction fan 26 applies suction in order to cause air to be drawn up and out the
extraction duct 27, in the mode of operation shown in Figurs 3, the air handling unit is in
the spray oycle mode of use during which enclosed air Is filtered and extracted from the
enclosure whilst fresh air is drawn through the inlet duct {which may be louvered in the
rear wall} and to the bumer for treatment. The inlet of alr is driven by an inlet fan 29
which causes the flow of air through the direct fired gas burner 30 into the top plenum 31
An inlet plenum 32 Is also provided together with an inlet filter 33, in the mode of use
shown in Figure 3 8 two-way change-over flap box 34 s shown in a position whers fresh
alr s drawn into the burner by the inlet/recirculation fan 29 whilst extracted air is drawn

out of the enclosure via extractor fan 26.

Figure 4 shows an alternative mode of use where the two-way change-over Hap box 34
causes alr originating from the enclosurs to be re-clrculated by the action of re-circulation
fan 28, In this mode of operation, the gas bumer 30 would potentially reheat the air
obtained from the enclosurs In order to sventually reach in the enclosure a temperature

suitable for the baking mode of operation. In this mode of use, whilst the figure shows
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that the extraction fan 26 may draw alr from the inlet, in practice the operation of the

extraction fan would not take place or be considerably reduced,

Figures 3 and 4 are examples of the provision of a full heat facility both on a spray and a
bake cycle which enables the drying of water based and two pack materials. In a preferred
embodiment, the alr handling plant may raise the temperature of the incoming air at a
temperature which could be as low as -5° Celslus to 22° Celsius to enable a suitable spray
temperaturs to be achieved. Similarly on the bake mode of operation, a temperature of
60° Celstus may be achieved over the entire vehicle contained in the enclosure to ensure

complete curing of 2 pack materials,

i & preferred embodiment, the booth automatically changes from spray to recirculation
once a pericd of no paint spraying has taken place for more than 4 minutes. This action
may be controlied by @ hot wire alr flow sensor in the compressed air line to the spray gun
with an input into the PLC and in turn controls the automatic standby mode, reducing the
fan speed to 25% and thus reducing the gas consumption by 75%. Furthermore, the flap
box changes to reciraulation with the action of a pneumatic ram controlled by a solenoid,
The Hap box 34 may remain in recircutation mode untll the painter applies further coats of

paint or changes to bake oycle.

The systems incorporated into the enclosure save a significant amount of gas and
therefore prolong the life of the gas bottles and reduce carbon emissions. Finally, the
extracted alr may be filtered vig 8 two stage filter, reducing emissions below and
potentially substantially below 10mg per cubic meter of particle emissions to comply with

stringent environmaenta requirements.

I surmmary, the vehide enclosure may comprise & low bake oven for repairs and paintwork
on cars. The enclosure may advantageously be buillt of a single mono block unit which
may be easily transported, re-loaded and unloaded in a different location. When the
enclosure is a mono-block it allows the full painting and baking operation to be carried out,
producing first and second temperature levels sultable for sach stage, in a transportable

mone-block in any detached isolated location and In any external temperature condition
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Furthermors, in a preferred smbodiment, it comprises its own direct gas-fired air handling
unit with the spray and bake functions producing approximately 20° Celsius and 80°
Celsius respectfully. It will also have a fully integrated paint mixing ares, complate with
seif-contained gas storage, along with lockers for tools and equipment storage. In other

words, in & preferred embodiment, the enclosure comprises a fully self-contained spray

&

booth which may be conveniently transported across long distances as required. Bomay
facilitate relatively small repairs to be made on the site of & car deatership rather than

requiring transport to & multi-stage body shop.

¢ The following further aspects are also worth noting:

s a fully transportable paint workstation for conducting automobile spray painting and

curing operations in & stand-slone facilivy;
s 3 potentially fully integrated air handling system and emission control systemy;

s 3 fully integrated paint mixing room with paint storage options;

75 & g seif-contained gas storage to enabie the unit to be seif-sufficlent;
¢ areduction in smissions;
due to the compactness of the enclosure and its overall integrated nature, It lends fself to
rapid set-up in any appropriate site,
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8 laims

1. A transportable vehicle enclosure for painting vehicles comprising side, front, rear, catling
and floor portions, one of sald portions being configured to allow vehicular access;
whereby, in use, a vehicle may be placed within sald enclosure; said enclosure further

10 comprising an air handling unit for respectively producing a fivst temperature level within
said enclosure suitable for a spraving mode of gperation and a second temperature level

within said enclosure suitable for a baking mode of operation.

2. An enclosure according to claim 1, which is formed as a mone-block suitable for loading
i onto a transporter and unloading from a transporter, wherein said air handiing unit is

integral with said mono-block,

3. An enclosure according to either claim 1 or daim 2, wherein said air handiing unit

incorporates an upper air duct for outputting alr into the enclosure at either said first or
20 second temperature level and 8 lower extraction duct located towards a rear portion of

the enclosure’s floorn whereby alr Hows substantially dlagonally between sald upper air

duct and said lower extraction duct.

4. An enclosure according to claim 3, whereln sald rear portion incorporates sald air
25 handling unit and said lower extraction duct is located adjacent 1o sald alr handling unit in

said floor,

5. An enclosure according to any of the preceding dlaims, wherein sald alr handling unit
incorporates & heater; said heater being a direct fired gas burner which Is capable of

a¢  heating alr in both said spraying mode of operation and sald baking mode of operation.

8. An enclosure according to any of the preceding clalms, whersin sald alr handiing unit

incorporates a heatar a fresh alr inlet; and an airflow controller which in a first position
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allows fresh air to flow to said hester and which in a second position allows air to flow

from inside said enclosure to said heater in order to re-circulats said air,

7. An enclosure according to claim 6, whersin said airflow controller is configured to
asutomatically change from sald first to said second position after a predetermined period

of time elapses during which no spraying ocours,

8 An enclosure according to claim 7, further comprises a spray gun with a compressed air
line; an air flow sensor being provided to sense the flow of air in said compressed alr ling;
sald controtler changes from sald first position to said second position dependent upon the

detected presence or absence of air flow,

3. An enclosure according to any of the preceding claims, which Is rectangular in plan view

and the rear side of said rectangular enclosure contains said air handling plant.

10, An enclosure according to dalm @, wherein less than % of sald rear side surface is

oecupled by sald alr handling plant.

1. An enclosurs according to any of claims 3 to 10, wherain said floor is formed of
tongitudinal and sideways extending struts; ssid Hoor extraction duct being formed

between sideways extending struts,

12. An enclosure according to any of claims 3 to 11, wherein said floor extraction duct
incorporates a bearn which forms a zigzag pattern; whereby passage ways are provided for

sxtracted air

13. An enclosure acoording to any of dalms 3 to 12, whersin said floor sxraction duct

incorporates an extraction fiiter.

14. An enclosure according to any of the preceding claims, wherein air emitted from said

enclosure passes through a two or more stage filter,

15. An enclosure according to any of the preceding claims, which is formed as 3 single

integral block for transportation.
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16, An enclosure according to any of the preceding daims, further comprising a dryer unit

which is displaceable within the enclosure.

17. An enclosure according to claim 16, wherein said dryer unit is displaceable at least
tongitudinally within the enclosure and rotatably at least about an 2ds normal to the

enciosure’s Hoor,

18. A transportable vehicle enclosure for painting vehicles substantially as hereinbefors
described and/or lustrated in any appropriste combination of the sccompanying text

andfor figures,
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